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S&Hthem District of JVev- York^ ss 

Bl rr REMKMBERED, Tbat on the 14th day of May, A. D. 1838, in tiie 
fifty-aeoond year of the Independence of the United Statea of America, DANIEL 
PARKER, of the artd Biatrict, has depoaited in this office the title of a Book, the 
rfl^t whereof he claima aa author, in the words following, to wit: 

" The Inproved Arithmetic, newly arranged and clearly illustrated, both tbeo- 
Ktically and practically, to meet the exigencies of the Student in the acquisition of 
the nature and science of numbers ; and also to aid the accountant in all arithme- 
tical computations relative to busineaa transactions. Designed for the uae of ac ade- 
mies, schools, and counting-houses. By Darnel Parker, A.M., late Principal of 
aeyeral distinguished literary institutions." 

In conformity to the Act of the Ck>nfrea8 of the United States, entitled " An Act 
for the encouragement of learning, by securing the copies of maps, charts, and 
books, to the authors and proprietors of such copies, during the times therein men- 
tioned.*' And also to an act, entitled " An Act, supplementary to an act, entitled 
An Act for the encouragement of learning, by securing the copies of niape, charts, 
and books, to the authors and proprietors of such copies, during the times therein 
mentioned, and extending the benefits thereof to the arts of designing, engraving, 
and etching historical and oUier prints." \ 

FRED. J. BETTS, 

Olarh #f ik» Southern District of Jfaa- York. 
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PREFATORY REl^UKS. 



The object of the following pages has been to facilitate the 
acquisition of Arithmetic, by lendering its jNrinciples odoie 
simple, and easy of comprehension by the student. 

Ia>lhe execution of this object, the design has been to adhere 
strictly to the order of nature in the arrangement of the sereral 
^ xule&— cleariy to exhibit the nature, powe^^ and operations of 
^^ numbers — ^the similarity and intimate relatioas between roles 
^ distinguished by different names, but in reality of similar im- 
7 port ; and also the why^t and wherefor9% generally, that such 
^ effects should necessarily result. 

ri The subject of notation and numeration has here received 
more attention than what has been usual by authors. This has 
been occasiq^d from a full conviction, that enough had not 
been written or exemplified, to fiimtsb the learner with suffi- 
ciently clear and adequate ideas to prepare him to enter, with 
profit, on the subsequent niles. The collocation of decimal 
notation, and num^ation, in connection with that of whole 
numbers, will be obvious fi^m the consideration, that without 
some knowledge of the punctuation of decimals, the student 
would be wbolly incompetent to the management of federal 
money, in the ground rules of Arithmetic. 

The rules of increase and decrease, with their ^respective 
subdivisions, are newly arranged. The object ^manifestly is, 
to render moie clear and intelligible to the learner, die nature 
and similarity of rules which retain entirely different names. 
In this manner the learner will more obviously discover, that 
the nature and principles of the rules of addition and multipli- 
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cation must necessarily produce one and the same result ; vist. 
they both inevitably produce an increased quantity ; and that 
the latter rule is only a contracted method of executing the 
work of the former : in like manner also of decrease, viz. sub- 
traction and diyision, both lessen or diminish the quantity ; and 
the latter rule is only a contraction of the work of the former^ 

In the change of currencies and the reduction of coins, methods 
have been adopted, probably in some respects new, yet de- 
signed to simplify the labour ; and by illustrating the principles 
of the various changes, to preclude the necessity of burdening^ 
t^e memory with the necessaiy retention of certain given num- 
bers. 

Proportion in general b placed before the role of three ', and 
the nature of proportion, with the distinctions between arith- 
metical and geometrical proportions and progressions, is care- 
fully distinguished. This appeared to be indispensably-neces- 
sary, from the consideration, that the rule of three, and most of 
the subsequent rules in the system of arithmetic are founded, 
exclusively on the principles of proportion. Hence without 
any discriminating ideas of these important principles, the stu- 
dent would be left in much perplexity relative to any proper 
solutions of the nature and principles of all the various rules 
which have proportion for their basis. 

The rules for interest have been pursued farther than is 
usual, and extended to a great variety of forms, so as to be ren- 
dered applicable to all the vau'ious business transactions, in 
which premiums on loans, commissions, &c. kc, require com- 
putations. Many rules are given and exemplified, some of 
whieh have probably never before been published* 

The subject of foreign exchange has been enlaiged upcxi, 
and the moneys of most of the commercial places on both conti- 
nents have been given, to aid accountants in the more ready 
dischaige of their labours. 

Mensuration, ship's tonage and oask gauging have been ap- 
pended to the work, for the purpose of embracing, very exten- 
sively, the different methods requisite in the various arithmetical 
calculations, and thereby to render the system of arithmetic the 
more complete. 
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The design of the questions placed under the several lules 
fly &at ftie knowledge of the pupil may be easily tested, in the 
various rules, as he gradually advances. I f, when he has passed 
over a rule, he can readily answer the questions under it, it is 
evident he thoroughly understands the nature and import of the 
rule ; and thsti no seen^ing labour was required on bis part to 
solve each question : on the contrary, if the questions become 
irksome to the student, he at once betrays his ignorance of the 
nature and design of the rule, and Squires to be put to the im 
mSadiate levisioii of it 

Brevity has been consulted under each ruie, so far as was 
deemed consistent, and still furnish a clear^conception of the 
nature and {ffinciples qf each respective rule. It is not the 
quantitf cf examples under each rule which is the great desi- 
deratum, but the clear elucidation of the rule by explanationt* 
and a few examples, which render the principles of the niie 
clearly comprehensible by the ^udent. 

It appeared necessary also, that the treatise should be full 
and per^icnous, and al die same time evade, if possible, the 
imputation of*its Neing too voluminous for a ready and practical 
elementaiY work ^ This consideration has' operated to neglect 
the solutions of several rules, as necessarily occupying too 
much space, together with the consideration, that comparatively - 
very few regard, with any care or attentitHi, the solutions re* 
Cerred to, vit. those relatii^ to the different roots. Yet should 
the size not be considered objectionable, and the work merit 
sufficient patronage, these omissions, possibly, may hereafter be 
inserted. 

The multiplicity of rules and notes of illustration which are 
given in this work, does not necessarily imply, that tbe learner 
must consequently commit the whole to memory. The object 
isy /o didt uieof -in the minds of learners, and to iiunish them 
with clear conceptions of elementary principles, which, when 
aace clearly conceived, they can readOy communicate to others, 
*drsssad, if requisite, in their own bi^uage, yet fully expressive 
of the true meg»»ing and import of the rules. In this view, there 
is no task in really committing to memory ; for it is not com- 
mitting simply a phraseology of words to them of no meanizigf 
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but it is the clear reception of the ideas, which are thus clotheo. 
with words. Still more absurd is it, that youth should be re-, 
quired to work out examples, without any requisition of the. 
rules, either in iheiT principles or phraseology; for in such a 
case the examples can have no application, in their estimatloi% 
to any supposed rule whatever. Hence their time and labour 
are lost, and worse than lost, for the want of proper directioo 
and cultivation. 

Long experience in the instruction of youth, has clearly 
evinced the indispensable necessity of early inculcating elemen- 
taiy principles upon the minds of youth. This lays a founda« 
tion for the regular growth and enlargement of their mental 
powers ; and such early render themselves distinguished pro- 
ficients in the various brancties of science to which they devote 
attention. 

It was the .apparent necessities of the youth which influenced 
the authcN* to engage ini this woijc. Gladly would he contribute 
bis feeble Effort to aid ^ in the removal oif the rubbish, that the 
skill of the polisBer may not only cause the surface to shine," 
but also exhibit to view ^ the latent beauties and qualities" of 
the mind in a more conspicuous manner. 

The woik, such as it is, is now presented before the public, 
and submitted to the decisions of the candid, the judicious, and 
impartial. 

Tbk Author. 
NnihYofif Mgud Ut, 18S8. 
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8 ARITHMETICAL TABLES. 

Troy Weight, 

«4 grains,^ (marked gr.) make 1 pennyweight, 

20 pennyweights, (do. pwt. ) l ounce, 

1 2 ounces (do. oz, ) i pound, 

pound (do. fe.) ., 

By (his weight, jewels, gold, silver, and liquore are we^hed. 

Av<nrdup(m Weights 

16 drams, (marked dr.) make 1 ounce, ♦ 

16 ounces, (do. oz.) i pound, 

28 pounds, (do. fe.) l quarter of Cwt. 

4 quarters, (do. qr.) 1 Cwt. 

20 hundredweight, (do.Caut.) i Ton, 

Ton (do.T.) 

By this weight, all coarse and drossy goods, grocery wares, 
and all metals, except gold and silver, are weired. 



20 grains, 
3 scruples, 
8 di^mis, 

12 ounces, 
pound 



Apothecaries^ Weight. 



(marked 5T.) 
(do. 9,) 
(do. 3,) 

(do. 3,1 
(do. fib.)' 



make 



1 scruple, 
1 dram, 
1 ounce, ' 
1 pound, 



■^. Apothecaries use tl^is weight in compounding medicines. 



2\ inches, 
4 nails, 

4 quarlers, 
3 quarters, 

5 quarters, 

6 quartere, 



€lo^:Measure. 

(ms^ked in.) make 1 nail, 
(do. na.) 1 qtlarter of a yard, 

(do. qrs.) l yard,' 

1 ell Flemish, E. FT. 
1 ell English, E. E. 
1 ell French, E. Fr. 



♦^ 



This measure is used for cloths, tapes, &c. 



• 


lOljJBja* 9 


Dr^^eoncrt. 


V 


Spirits, (marked j><.) make 


1 quart. 


2 quarts, (do. qU) 


1 pottle. 


4 quarts, 


1 half peck, or gallon, 


8 quarts, 


1 peck, 


4 pecks, (do. pc.) 


1 bushel. 


8 bushels, (do. bu.) 


1 quarter^ 


35 bushels, 


1 chaldrcMi, 


5 quarters, or 40 bushels. 


1 wey. 


2 weys, or 80 bushels. 


1 last. 


This measure is used for grain, salt, fruits, coal, &c. \ 


Long Measure. 


X 


3 barley corns (marked 6. c.) make 1 inch, i 


la inches, (do. in.) 


1 foot, - 1 
1 yard. 


3 feet, {do. ft.) 


16i feet, or 5^ yards (do. j/d.) 


t rod, pole, or perch, 


40 poles, (do. pd.) 


1 furlong. 


8 furlongs, (do. fur.) 


1 mile. 


Smiles, (do.m.) 


1 league. 



60 geographic, or ) 
69i statute miles, > 
360 degrees. 



1 degree. 



{do.deg.) a great circle of the earth. 

This measure is used in measuring distances, or any object 
where lepgth cely is taken into consideration. ^ 

A hand is 4 inches, and is used in measuring the height of 
horses. 

A fathom is 6 feet, and is chiefly used in measuring the depth ^ 
of water, and also cables and ropes. 
A dudn contains 100 links, and is 66 feet, or 4 rods long. 



Wine Measure. 




2 pints make 


1 quart. 


4 quarts, 


1 gallon, ' 


42 gallon^ 


1 tierce. 


63 g^allons, 


1 hogshead, 


84 gallons. 


1 puncheon. 


2 hogsheads 


1 pipe,orbutl, 


3 pipes, or 4 hogsheads. 


ItUD. 




^nxv v ^tgS' • 



^^ m &S k. err- • ^^ • ^ A «i» • •• 

l^l.^jj aft yn,^ M <y^* ^^ 

" •££» "^y— m3P> AA IHf mt^ -IHg^ g^J.^ I 

I wi a I Wt II w f IS wvnll 



" wF ygij» » 






4 ^^^ I ^9^v ' ^^^ ^ 




111 <«^»n nuti, 




3lli#||fl4ll 



« siiie I 



^'«^K»^XK' ^^ *^^i* «oa» *'***'' 



• C'! 






VdyKOirR^ 



!'» «'W'» «!¥» ' 



' • «^» - * - 



. ARITHMETICAL TABLES. li 

Time. 

60 seconds, (marked tec.) make 1 miimte/ 

60 minutes, (do. im'n.) 1 hour^ 

24 hoiuis, (do. h.) 1 day, 

7 daysy (do. d.) 1 weeky 

4 weeksy (do. zv.) 1 montfay 
62 weeksy 1 day and 6 hours, j 

12 solar, or calendar, or > 1 year, 

15 lunar months, j 

365 days, 5 h. 48 min. 57 sec. ^ 39 thirds, 1 Julian year. 
Thirty days have September, April, June, and November ; 
Fe^uary hath 28 alone, and all the rest are thirty-one. 
In bissextile, or leap year, February has 29 days. 

Circular Motion, 

60 seconds, (marked ") make 1 minute, 

60 minutes, (do. ') 1 degree, 

30 degi^es, (do.°) 1 sign, 

12 signs, or 360 degrees, (do. 9.) 1 great circle of the Zodiac. 

Miscellaneous Table. 

1ft articles of any kind, make 1 dozeni 

12 dozen, (marked doz,^ 1 gross^ 

24 sheets of paper, 1 quire, 

90 quires, 1 ream, 

10 reams, 1 bale, 

5 skin/of parchment, 1 roll, 
TS words in common law, 1 sheet, 
90 words in Chanceiy, »1 sheet," 

Folio is the largest sized book. 

Folio contains 2 leaves, or 4 pages, in 1 sheet, 

Qparto " 4 do. or 8 do. 1 sheet. 

Octavo " 8 do. or 16 do. 1 shee^ 

Duodecimo, ) ^ ^ ^^ ^^ ^ ^^^ j ^^ 

or l2mo. > 

Octodechno, \ ig ^^^ * q^ 3^ ^^ 1 sheeU 
iSmo. ' 
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12 ARITHMETICAL TABLES. 

MerchamtaifU Qraiu^ 



to the bushel. 



Wheat 60 lb/ 
Rye, 58 do. 
Barley, 48 do. 
Oats, 38 do. 
Explanation of Characters commonly used by ArifftmetUianSf 
and which are adopted in this work, 

:3cEqual tOf as 12(2.^19. viz. 12 pence are equal to I sbilling. 

-f More, or sign of Addition ; as 4+6=10 : viz. 6 and 4 added 
together, are equal to 10. 

— Less, or the sign of Subtraction: as 8—8=3; viz. 6 sub- 
tracted from 8, leaves, or equals 3. 

X Midtiplieation, or sign of Multiplication; as, 6X7=42; viz. 
6 multiplied by 7, produce, or equal 42. 

-i- Divinon, or the sig^ of Division ; as, 9-^-3=^8 ; viz. 9 di- 
vided by 3, gives thp quotient of, or is equal to 3. 

: : Placed in the midst' of 4 numbers, denote the numbers to be 
pi*oportional to each other, and is used in the Rule of 
Three ; thus, as 3 : 6 : : 12 : 24 ; that is, as, 3 m to 6, 50 ts 
12 to 24. 

x/ or v^ denotes that the square root of the number before which 
ft is placed, is required. 

^ Denotes that the cubic root of the number is required. 

--«- Vinculum denotes that all the quantities are CGnridered 
jointly as one quantity. ' 



mu 



ARITHMETICAL TABLES. 
. Addition and Subtraction Table. 



Is 



c 


3 


3 


4 


15 1-6 


I f 


8 


1 .^ 


10 


11 


12 


2 


4 


5 


e 


7 1 8 


« 1 


10 


11 


12 1 


13 


14 

1 15 


3 


5 


6 


7 


1 8 9 


10 


11 


12 


13 


14 


4 


6 1 


7 


8 


1 9 110 


11 


12 


13 


14 


15 


16 


B 


7 


« 


9 


10 1 11 


12 


13 


14 


15 


16 


17 


6 


ei 





10 


11 ,12 


13 


14 


15 


16 


17' 


118 


7 


9 


10 


11 


12 13 


14 


15 


16 


17 


18 


19 


81 


10 


11 


12 


13 1 14 


15 


16 


17 


18 


19 


20 


9 


111 


1 12 


13 


1 14 1 15 


16 


1 17 


18 1 


19 1 


20 


21 


10 


112 


13 


14 


15 


16 


17 


1 18 


19 


20 


21 


1 22 


11 


1 13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


i 12 


1 14 


15 


16 


17 1 18 


19 


20 


|21 


22 


23 


24 
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To add numbers in this table, Io#k in the lefl-hand <coItrmn 
for one of tbe numbers giren, and in the top line for the other, 
and in the line of inteisection will be found their amount. • £.x. 
add 8 and 5 together. Look in the left*hand column for 8, and 
in the top line for 5, then at the right hand, at the intersection of 
the two lines, will be found 13, the amount of 8 and 5. 

. To subtract, look f($r the les^ of the given numbers in the 
left-hand column, follow i^ line to the rights until the other 
number is found ; then looking to the top of the line of intersec- 
tioiiy and the d^erence is found. Ex. Subtract 9 from 20. 
Look for 9 in the left-hand column, and following the line to 
5^0, on the top of the same column stands 11, which is the dif- 
ference between 9 and 20. . 
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* 

MfdUjdicaiion and Divinon Tabic. 



% 



1 1 1 2 


3 4|5|6|7|8|9|10 


11 1 M 1 


' 2 4 


6 8 1 10 1 12 14 1 16 18 1 20 


22 1 24) 


3 1 6 


9 1 12 


15 18 21 24 1 27 1 30 1 33 1 36 


4 1 8 


12 1 16 


20 24 28 1 32 36 | 40 | 44 | 48 


5 10 


15 1 20 


25 30 35 1 40 1 45 1 50 55 60 


6 1 12 18 24 1 30 1 36 42 48 | 54 | 60 66 | 73 | 


7 14 21 1 28 35 1 42 1 49 56 | 63 


70 1 77 84 


8 16 24 32 1 40 1 48 1 56 1 64 1 72 


80 1 88 96 


9 18 1 27 36 1 45 54 63 72 81 90 | 99 |108 | 


10 20 1 30 1 40 1 50 1 60 70 80 | 90 


lOOjllO 120 


11 


22 
24 


33 44 1 55 66 1 77 | 88 | 99 


110 (121 132 


12 


t56 48 1 60 72 84't 96 1108 120 ^132 I44 ] 



For Multiplication ; look for the multiplicir in the left-hapcl 
column, and tliei multiplicand at the top, and in the an^Ie of 
intersection of tlie two lines, will be found the product. Ex. 
8x7; look in thejeft-hand column for 7, and in the top line for 
8, and at the intersection of the two lines in which these figui€s 
stand, is their pnxjiuct 56. 

For Division ; vjz. to divide 56 by 7 : lock for the diyisor 7 
in the leil-hand column, and following it to the right, 56 is found ; 
at the top of the table over 56, stands the quotient 8 : that is, 7 
is contained in 56, 8 times ; or, vice versa, 8 is contained in 66 
7 times. • 'i 



Q}tes^ottS r^ative to the Tb&fes, 4^. 

1. What aie the denominatioas of Federal money? 

2. Wliat are the denomiuatioDS of American and Ei^ish 
money? 

3. How 13 the pence table repeated ; how, the diiUii^ table ; 
and how the podnd ? 

4. ¥il)at are the denominatiODs of Tioy we^fat^ and what 
is its use ? 

5. What are the denominatioos of Avoinkipoe we%ht, aod 
what is its use? 
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6. What are the denominations of Apothecaries' weight, and 
wlikt is its use ? 

7. What are the detominations of Cloth measure, and what 
19 its use ? 

8. What are the denominations of Diy measure, and what is 
its use ?" 

9. What are the denominations of Long measure, and what is 
its use? 

10. How much is a hand, and what is its use ? 

11. How much is a fathom, and what is its use ? 

12. How much is a chain, and what is its use ? 

13. What aie the denominations of land or square measurer 
sud what is its use ? 

14. What are the daiominations of solid or cubic measure, 
and what b its use ? ^.• 

1^; {low much does a wine gall6n contain ; and how much a 
water gallon? 

16. Hew many solid inches does a bushel contain ? 

If j'^ What are the denominations of wjne measure ? 

18« What are the denominations of ale and beer measure ? ; 

19. What are the 'denominations of time ? 

fiO. How many days are contained in each calendar month ? 

SI. How does a bisse\tile or leap year differ from other 
yeari^ and horn is it ordinarily found ? 

2S. Wfiat are^e denominations of circular motion ? 

V2p What are ^e denominations of the miscellaneous tables ? 

34. How many ibs. to the bushel, of merchantable wheat, 
ly^ barley, and oats ? 

25. What characters, or marks, are adopted by arithmeticians, 
to express equality ? Addition ? Subtraction ? Multiplication ? 
Diviaion ? Proportion ? to denote the extraction of the Square 
Root ? the Cube Root ? or any other root ? 
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AEITHMETIC. 



This term is derived from the Gretjk word ^^^lithinoe," 
which signifies numher, alid, in the plural form, numhers, or 
respecting numbers. Hence Arithmetic is defined to be, ** the 
art or science ojf compjuting by numbers." 

It has three fundamental rules, or principles, m whkh all 
arithmetical calculations are founded ; viz. Notaiwnt and A«- 
n\€ration, the Increase^ and Decrease of numbers. 

Notation and Numeration are, radicaBy, of very different sig- 
liifications ; nor have we any single word which expresses the 
meaning for which both are designed. They are l)oth Latin 
derivatives ; T\ie former signifies touote^ or mark dewn; and 
its appropriate use i^^ to mark down in a proper order, the ^a-» 
racters or figures of any proposed sum, so as to etpxiss the true 
value intended. Tne latter signifies to nwnber; and its use is, 
nfter the given figures are thus marked down, to number &e 
%ure3 according to their order in Notation, and &en read 
them, or pronounce their total value. It is, therefore, the iinioi\ 
of these two significations, which b implied in this fundamental 
rule ; and this union is more ccnnmonly designated by the tenn 
ef Numeration. Such is its use in the fc^owingi^efinitlofirollen 
given, viz. : * 

^' Numeration is the art, of numberii^." Wt teaches how*to 
express the value of any proposed quantity, by the aid of fte 
following figures ; 1,2, 3, 4, 6, 6, 7, 8, 9, 0. The figures fig)ia< 
l,to 9, inclusive, are called digits, or significant figures ; the 
last is a cipher, which, standii^ alone, has no vahie ; but when 
associated with^ significant figures, enhances their value, h^ re- 
moving them farther fit)m the place of units. 

It should be carefully remembered, that figures, or whole 
numbers, increase in a tenfold ratio, or propdhion, firom the rig-ht 
hand towards the left. £veiy removal of a significant figure 
from the right towards the left, increases the value of that figure 
tenfold more than it expressed before, and would continue so to 
do« (Im{ infinitum. Were this not the case;, there would bo no 
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propriety or &andatioD for using tiie terms adopted in NotatioDy 
viz. units, tens, hundreds, &c. As it requires ten units, or ones, 
to make ten, and ten tens to make a hundred, and ten hundred 
to make a thousand, &c., so the veiy terms^ or namesj made use 
of in Numeration, are explanatory of their meanii^, or signi- 
fication, and spontaneously follow. But had the ratio of in- 
crease been otAyS, or 8, &e terms of units, tens, &c. would be 
grosdy absurd. The terms then must necessarily have been, 
units, fives, twenty-fives, a hundred-and-twenty-fives, &c. ; or 
units, eights, sixty-fours, &;c., and consequently to have carried 
according to the ratio of increase, to the next, or left-hand 
figure. On ainr other plan,* therefore, than that which was de- 
vised and adopted, with the greatest ingenuity, of a tenfold 
ratio of increase, there must have been an insuperable barrier 
to the ready expression of any considerable number, or quan- 
tity, and also in computii^ the same. 

It is fiirthermore apparent, that other considerations har- 
monize wi& the denominations of tens. Any amount whatever 
cannot only be expressed easily in this tenfold ratio, but it is 
accomplished solely by the use of only ten figures, or charac- 
ters. These figures, which are expressive of numbers, are bor- 
rowed from the Arabics, and are written from right to left, in 
conformity with the Oriental practice of writing from the right 
to the left. Hence it is, that our valuation and computation 
stSU commence at^ the right. 

Figures are susceptible of two values, viz. simple and local. 
They retain a simple value oiJy, when a significant figure 
stai^ds alone, or occupies the plac« of units ; as 6, which de- 
notes six units, or ones. But the instMit the figure is removed 
£r6m the place of units towards the left» it ceases to retain its 
simple value^ and immediately assumes a local value. Its local 
value depends chiefly upon the place in which the figure is Zo- 
caled or placed ; or the number of places of its removal firom 
the place of units. Thus 5, in unit's place, would express its 
simple value, or five ones. If removed one place to the left, by 
•annexing a cipher, or any other figure, it now becomes so many 
iettiy or ten times its simple value ; that is,^ 5 times ten, making; 
its value 50, and thus giving 5 a hcai value : If two ciphers be 
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flDOOBed to the 5» it is lemored to flie Aird place, cr pbce cf 
hmidndtf mid knomhecoiDessi>wEaaybimdK^ or teo times 
tlie Tabe of 50, wludi makes 500, and tlieieby incieases its 
loos/ Take tedoU more than tlie 50 posBeased. Thus it would 
be ooosUDttjr increaaiii^ in vabie by evraj lemofval towards 
Ae lefi, in a tenfold iatk>, agieealde to the teims adopted ir 
Notatiso, wbich aie e^bitcd in tbe loilowii^ table* 
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- 8 

as . . -g-a 
Ssi^ii §9 

I's'g's's'sl's's 11 is 

aoxSoxSoxh»HL:> 

1 

%t 

- 333 

4444 

55555 

..^...66666 6 

7777777 

....•88888888 

--'999999999 * 

- -9876543S10 
«. 123 4^5 678923 
.8765432123 46 
98876 £f4 32156V 

One. 

Twenhr-two. 

Three nundred and thirty-tfaiee. 

4 thoosand 4 hmidred and foiihr-rotar* 

56 tfKNisasd 5 hundred and fif^-five. 

666tiiottsand6hiiDdiedaBdsBly-8ix. ' 

7mi]]iow777 thous. 7 hwdssd and seven^HH(V«B» 

88 milL 888 thous. 8 hundred and ei^t]r-e]^ 

999 miU. 999 Skmis. 9btindred and mnety-imie. 

9 Uioas. 876 mill. 543 tiious. 2 hundied and ten. 

12 thoosand 345 dbIUoos 678 tiMNBaods 9 boDdred and tX 

876 tiKHMaod 543 miUioos 212 Aousttid 3 hnidr^and 45. 

9 biUkvs 987 thous. 65^ jaiUioo^ 321 thouB. 5huML &67« 
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Fiom asfciict attentton to the above table, two impovtant'con- 
sideiatiooB demand paiticulaf caie ; first, tberi^ht j/kaag of 
tbo figures, to coire9poiid with tiie Dumeikai temu for wbich 
tbej ave deogntd ; ^dJy, the true value of each %uie» as it is 
exhibited in its pioper place. Hence the principles of liota* 
tioD and Numeration should be thoroughly understood, before 
the leanier proceeds to the subsequent roles ; as eveiy opera* 
tion in figures is essentially dependent i^kxi this radical basis. 

Although it b seldom that as many as nine places of figures 
are required to express any given quantity, yet it may be 
proper to instruct the leainer how he can numerate ever so 
great a number of figures. Next in order to Billioo3» would be 
Trillions, QjuadriUions, QjLiintillionsy SextiUioos, Septillions, Oc- 
tiUioos, Nonillions, DecUfions, Undecillions^ kc. &c., following 
the Latin numerical tenns in counting, to a seemingly unlimited 
extent. It will be remembered, that each of the above terms 
of Billions, Trillions, kc, would, if the Notation should extend 
through each teim, occupy six places of figures, repeating the 
same names over and over again, under each respective tenn* 
as they were used « their order in the fifst six figures at the 
commencement of N^itneration, only with this difference ; when 
we arrive at the place of Millions, the right-hand figure of that 
term* instead of tlie term units, would be called Millions ; and 
yet it is unit's place, as it respects the term Millions: then, 
would follow, in regular order» Ihe terms, tens, hundreds, dx>u- 
sandsy tens of thpusaiids» hundreds of thousands, prefixed to 
miOions. The same would be true of all the succeeding terms, 
in the numerations of Billioos, Trillions, &Cf except the name 
of the first, or right-hand figure of each respective term In suc- 
cessieik The first 4gufe under each tenn would take simply 
Hk name of the term under condderation, and not that of unit : 
yet stricgy cQpridow^ it istfae onit's figure of tiieteim to which 
It is madeaj^Kcabku 

To fibciUtate the labouiv in acqutroig a thorough knowledge 
of Notation and Nusderaiion) it may be useAd to separate the 
given %uxes, by cpmn&s, into paroek of three figures eacfaf 
beginning at the if^t h0nd. The fitst comma would separate 
the hupdiedifimn th^ thousands; the second, the thousands 
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from the millions ; the third, the hundreds of millions from the* 
thousands of millions; and so onward, each comma dnidii^ 
either the different teims'of Notation, or the hundreds from the- 
thousands, of each respective tenn. A fiicutum connecting; 
each respective term will aid in the operations. 
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jdxH »cJ5<S jox'x >dxS jdxS >cj><H »xhd 

,000,000 ,000 ,000 ,000,000,000 

3,000 ,003 ,000 ,003,003,303 

22,000 ,022 ,000 ,0 22,022,022 

225,060 ,225 ,000 ,225,2 25,2 2 5 

To assist the leamer to express ivith accuracy any given 
siim or quantity, agreeably to the design ef the preceding illus- 
tration, let him place ciphers under the several terms thus re* 
spectively connected, separated by commas, as before diliected. 
This beii^ doner place the significant figures of the given suto 
to be expressed, under the places of their cone^pondent values ; 
and iiavif^ thus disposed of all the significant figures, in the 
given sum or quantity, supply any vacancy of place, or places, 
with ciphers, should Uiere lje any vacancies between these sig- 
nificant figures already arranged. 

Exmnpk. Express in numbers, 3 Trillions, 3 BilIfoi%3 
Millions 3 Thousand, 3 Humlred and 3. 

Each significant figure should firf^t be etpressed separately 
under its respective name, beginning at the right hand. The^ 
last 3 m the given sum is put under unit's place ; tlic second 3» 
which 4^notes hundreds, under the place of hundreds; the 
thini 3^ [n the first place under thousands ; tlie fourth 3, under 
the first place of i](iUli(»as ; the fifth 3, under the first place ot 
billiuns ; and the swth 3, undar the first place of trillions*, 
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^▼io§^ thus ^disposed of all the threes, according to their re* 
fpeotive TaJueSy itnder their appiopriate terpas ; next supply the 
vacancies between these significant figures with ciphets, wider 
each inteifnediate term, so far as the significant figures have 
exteaded. Now by eniimeiatkig these figures, and carefully 
obaenriiig' that each significant figure stands directly under the 
term it was designed to express, the true value of the given 
sum w ill be exhibited, in this way no error is committed ; and 
te intermediate ciphers are i^dfimiensabiy requisite to fill the 
places between the sigBificaat figures, without whicli their ac- 
quired values could not be expressed. Having now numerated 
them fitom right to leit, to die simple value of eachii^gure, join 
die name of its proper place, and reading them firom left to 
r^t, pronounce the sum thus ; 3 trifiiion?) 3 billions, 3 millions^ 
3 dioiBBAd, 3 htmdmd and 2, 

Again, to express 22 trillions, 22 billions, 22 millions, 22 thou- 
sand and^, it is necessary to oceuj^ only the two righl-hand 
places Mqpeciively, nndear the several vincula, with the signifi- 
cmt %ttreB; and die vacancies between which being supplied 
with dphers, Ihe tnie vake is expressed. Tbis w^ be evi- 
•dent, from numerating tibe figures, agreeable to their respective 
^oftxaticxv^ and then Yeading xx prooonndng the sum as et* 
messed. 

Suppose the required sum 1o be, 225 trillions, 225 billions^ 
22$ miUions, 225 thousand, 225 ; then consequently thefee would 
be three significant figures placed under the three ri^t-hand 
figwesiof each successive vinci^um ; and the vacancies between 
there being supplied witii ciphers, the precise vakie would be 
eipressed* 

JVble. BUHons^re rmUiont rfwdUioni; and TrUHonM are 
fniUiiom of ndiUons if mUiions, 

It should be recollected also, that the larger the value of one 
significaQt %itre is over anolher significant figure, the same 
number of places being occupied equaUy by both, the laiger 
significant figure, or figures, will express as much greater value 
over the smaller significant figure, or figures, as the units in the 
£nmer exceed the units in the latter. 

Thus^ 9trill. 9b1H. 9roill. 9 thous. 9hund. and 9 _ 
wfll exceed 1 trill. 1 bill. 1 mill. 1 thous. 1 bund, and 1 
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by 8 iimes the whcAe vahie of all the smaUer ^;iire9 ; orivoidd 
express 8 tiines as mafly uoit8» or ones, in valiiey as tbe gttalU>r 
figures do, aitbougfa the places occupied by each of the giiren 
sums are equal. It i^ tbereKne, obvious, that the hoger tbe 
significant %uies used in numeration^ in ai^ given number c. 
places, tbe greater will be the value expressed ; and the smaller 
the significant figures, expressing a value, the greater will be 
the units, or ones, between their respective values. Thus, 
eveiy significant figure up^ '#, is composed of so tnany units 
or ones, as the figure denotes ; and, whether it retains a nrnpie 
or loeai v^^e* ^e same truth is cleariy visiUe ; fcnr % 99, or 
999, are «|ft composed of so many ones. 

These examples are deemed sufficient to ensure accuracy in 
the learner, relative to the Notation and Nunueration of whole 
numbers, and also how to write and read ai^ prcqposed sum 
correctly. . 

Intimately connected with the Notation and Numeration of 
whole numbers, is that of Decimals ; the latter being predicated 
on the principle of tens, smd derive their name fiom the Latin 
numeral ^ decem," which signifies ten. Decimals are parts of 
a whole number, or a broken number ingeniously framed on the 
principle of tens, or a tenfold proportion; but with this differ- 
ence from whole numbers, viz. whole numbers increase^ as has 
already been shown, in a tenfold ratio, from r%ht t^ left; 
whereas Decimals, although constructed on the principle of 
tens, or tenth parts, yet decrease in value from tbe left to the 
right. Decimals, tberefore, are not units, or whole numbeis, 
but expressions of a part of a unit or whole number. They aie 
distinguished from whole numbers, by placing a comma, usually 
called a separcUrix, before them : or, when a whole number 
and a Decimal are united, the separatiix is placed between the 
whole number and the Decimal. Decimals always suppose 
tbe unit or whole number, of which the Decimal is the expres- 
sion of a part, to be divided into such a number of parts, if they 
were to be expressed, as would invariably be composed of unity 
or one, with one or more ciphers annexed to it. Thus the 
parts of the unit, or whole number, which are usually distin- 
guished by the term denominator^ would be either 10, 100^ 
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tdt«»out of a hundred ; and thus the ratio is decieased Vmtokt 
f^ (he farther removal of this figure from the sepaiatn* to tbe 
i%ht. If, therefore, the left hand figure of the E>eciaial wmrtt 
»4y viz. 4 tenths, by annexing ever so many nines to tbe r^ht 
hand of it) the ,4 would never become yS, or 5 tenths, which 
wbuld be equal to the half of an unit, or one. Althoi^ the 
annexing of one 9 to the 4 tenths, would make the value 49 
hundredths, leaving one hundredth part short of 5 tenths^ which 
is equal to one half of unity ; then add a second 9 to the Deci* 
mal, which will make 499 thousandths, leaving the deficiedcy^ 
only one thousandth part ^ort of making the ,4 to posse!ss the 
value of 5 tenths, still it is not 5 tenths, and never could be made 
such, by the addition, or annexing of ever so many nines^ 
although the addition of each 9, made the deficiency 9 parts 
out of ten nearer than before the last 9 wa2» annexed. The de 
ficiency would, indeed^ be exquisitely small, yet the left-hand 
figure of the Decimal could never be thus increased to the 
value of one tenth ; or the 4 tenths to the value of 5 tenths* 
The fact then is clearly discoverable ; that numbers may ap-^ 
proach neaier to each other for ever, and yet never meet. It 
is also obvious^ that as Decimals decrease in value from left to 
right, they consequently increase^ m the same ra^o as whole 
numbers, trom right to left. 

Ciphers prefixed, thai is, placed at the left ^nd of a Deci- 
mal, diAlinish the value of the Decimal in a tenfold ratio, as the 
significant Decimal is thereby removed one place farther from 
the S6paratrjx. Thus five, expressed decimally, would be 
written, 5 tenths, which» being the half of ten» and ten would 
constitute the whole, or unity, so five tenths would be eqiriva- 
lent to the half of unity, or one. But if a cipher be placed be- 
fore the five, It would be expressed thus, ^05 hundredths, or 
only five parts taken out of a hundred parts ; or, if two ciphers 
were prefixed, as, ,005 thousandths, the value wodd be (xafy 
five parts out of a thousand parts ; because the s^nificant figure 
in the Decimal^ being thus removed farther from thesepatalriza 
by the prefixing of each cipher^ is continually decreased ten- 
ibld by each r^inoval. But ciphers annexed, or joined lo 
Dedmalsy do not alter their detimal value. Thus 5, tentta^ 
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hoidredliiSyOr^SOO thousandths^ are each respectively equal 
to- 0oe hadf ; for 5 is the half of ten, 50 ihe half of a higidred» 
600 is the half of a thousand. Hence the effect of ciphen 
'ith Decimak) is dwecti; the leTexse with that of whole 
mnnhers. 

From ^is brief sartej of the nature of Decimals it b evident 

fSnej can be connected with whde raimbets,' in the qpeiatioiis 

of AritiunetiG, with the greatest facili^t by caroiblly preserving 

the separatrix in its proper place, jo as clearly to distingtiiah 

the Dedmals Msa the whde numbenk 

The pvotixity which has been indulged on this highly im- 
portant subject of Nmnefation, justly considered the basis of 
evexy arithmetical operation, has arisen from a confckausness 
ftat its nature and principles were generally veiy imperfiectly 
understood by tlie learner, if understood at afl. Students are 
desirous of aequirii^ a knowledge of the whys and x^Jler^orts 
of any branch of science. If the nature and princij;^ of a 
soienoe are cleariy explained, and die rales rendered penqri* 
cuous stnd intelligible by the author, the learner might be ener 
bled to aocjuii^ a knowledge of it, with but veiy little aid from 
a teacher. H!s task then becomes pleasant, and his researches 
saK accompanied witibi profit and del%fat. But if the explana- 
tions and iUustrations of the nature and principles are not reo* 
dered explidt and luminous by the author, and the task devdves 
upon the living teacher, all knowledge or assistance might be 
withheld fh)m the learner. It might happen, in such a case, 
that the deficiency of the fonner, and the neglect, or total io- 
oompetency of the latter, would leave ihe student in entire 
darkness relative to an iknportant branch which he was anxious 
to inveetigate and acquire. Hence it is, that a deep-rooted pre- 
judice is frequently excited agaanst the pursuits of a branch of 
science, or of the arts and sciences generaDy, arising solely 
£k«i ^ sources already suggested, viz. deficiency in defining^ 
or neglect, or incompetency, in instructing. In no branch b R 
mere requii^, that the leamlt should be well versed, than in 
a general idea of the nature and principles of Notation. With- 
out itns, he IS wholly disqualified from entering upon ai)y sdbse- 
quent rule in Arithmetic, as he could not, in such a situatior^ 
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acquire any proper knowledge of 4he nature, powere, and ope- 
rations of numbers. With this view of the subject, the leaioer 
cannot be too diligent in' acquiring sffi adequate knowledge of 
this fundamental rule, by repeated and thorough revisions of its 
nature and pnnciples, and uy exercise. in many and varied ex- 
amples, which he can readily supply, before he shall proceed . 
to subsequent rules. 

A few examples only will here be given to exercise the kamer. 
Let him write and read the following : 

100 milUons 55 thousand one hundred and %ee. 

1000 millions ten hundred thousand and twenty. 

S02 millions ^ thousand 300 hundred, and shty-sevai hwBr 
dredths decimal. 

1 billion 20 milliom 20 thousand and twenty, with the Deci- 
mals of three hundred and seveniy-nine millionths. 
f One hundred thousand and one hundred, with five tenths, 

i decimal. 

Twenty-^five thousand and three, with four thousandths de- 
cimals ' ^ 

Seventy-five millions and twenty, with eight thous^d six 
hundred and seventy-seven tohtiiousandthe, decimal. 

Six millions sixty thousand and sixteen, with one millioDtfa^, 
decimal. 

• 
Questions *'el(Uive to J^Tatation and ^Tumefaium. 

1. How is Aritnmetic defined ? / 

$. Whenoe is the term derived ; and what does it s^ify T' 

3. How many and what are its radical rules ? 

4. VVhat is the first defined to be, or what is it denominated ? 

5. What is the differ^ce betv^en Notation and Numeia' 

UOD? 

6. Why are both worcfa necessary as a technical term for 
this rule ? 

. How is Numeration, in ift general acceplation, defined ? 
8. What does it teach ? 
' ^. How many characters or figures are used in computation'i 

10. What are the fiist nine figures called ; and ^by ? 
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11. What is liie tenth calkid ; and what is its value and uset 
IS. Id what proportioii, or latio^ do whole numbers ipcreaac ; 
and ID what order ? 

13. What is the eftct of this tenf(^d increase from right ta 
left? 

14. What save rise to the terms adopted in Numeratioo ; 
and why are not any other terms equally appropriate ? 

15. ^liat benefits result hom this decuple^ or tei^old pro- 
portion? 

16. What other considerations harmonize with the denomi- 
nations of tens ? 

17. Whence vrere modern numbers derived ; and why num- 
bered and written from right to left ? 

18. How could any considerable quantity be expressed^ 
without a tenfold ratio ? 

19. Of how many values are figures susceptible ; and what 
causes these important distinctions ? 

20. Why, and how is the local value of a figure justly esti- 
mated? 

21. What are the tenns in Notation, taken in their natural 
ord-r? 

22. How many %ui«8 are used \inder the respective tennt 
of millions, billions, &c. ; and what terms are severally prefixed* 
in regular gradation, to these respective terms ; and why? 

23. What numbers constitute biili<His, trillions, &c. ? 

24. How may any sum be accurately expressed by Notatioo 
and Numeration, without liability to mistake ? 

25. What difference, of actual value» is there between two,, 
or any increased number of significant figures, occupying an 
equal number of places in Notation ? 

26. What benefit is derived firom a strict observance of the 
value of which the significant numbers are expressive ? 

27. What figure^ in a g^ven sum, is chiefly expressive of the 
real value ? 

m 

28. Whence is ^ term Decunal derived ; or cm wha| frin- 
cq>le are Decimals regulated ? .^. 

29. How do they differ frcHu while numbers ; and by what 
vobA afe they distinguished '^ 



«8 NOTATION AND NUMERATION. 

30. iDto what parts would an unit, or whole number, be di 
Ytdfid* of which the Decimal would be the expression of a part • 

^and what would be the appropriate name given to these dm 
Mmnal parts of imify ? 

31. Is it ne^essaiy to express the denominator, to obtaititiie 
value of the decimal ex^H^easion ? . 

32. How is the value of decinfial numbers obtained ? 

33. How are Decimals numerated^ and why are the teims 
used? 

34« What is the first, or )eft4}aad %ure called ; and why ? 

35. Would the name given to the right-hand figure of &e 
Decima}, in NumeralioQ> express the number of paxts of which 
the denominator would consist, it* the denommator were ex* 
pressed? 

36. Which figure of a Decimal expreflses its {ninc^pai vakue ; 
md how many figuxet witt oidiBarily eq;wess the value with 
sufficient accuracy ? 

37. To wbat extent woidd Dedsnds affpcowiate tow^suxb 
each other without meeting ; or when would 6 te^thsy by ^in* 
sBidiig nines to it, be made to equal 6 tenths ? 

38. What effect is produced to Decimals by annexing ^hem ; 
and why? 

^. What is 1iiee£kct of {wefixing climbers to DeeimidB; and 
why? 

40. How oan whole numbers and Decimals be combinBd to* 
ged«r.a„d^.«««te «.»««, beobtaioed? 



INCREASE OF NUMBERS. 

. In edi tbe operations of Arithmetic, numbeis are either uir 
creased^ or decreased. The Increase of numbers oooipri^Ks 
the rules of Ausytritm oxid MvLTtvLtc^ioN ; the latter of 
which is only a compendious method of exeeutnig the^ (enner. 
As they are equally concimed in the incrMSe of quantities, it is 
expedient to treat of them together, by means c^ which tbeir 

.^^^ . 
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similarity is more leadily seen^and tbeir properties more easily 
understood by the learner. 

Their appropriate names will be still retained as befbrcy to- 
gether with the respective terms peculiar to each, which lon^^ 
established usages have sanctioned. When taken collecti?e]yy 
they fall under the general name of Increase ; but refeived to 
individualty^they are called by their appropriate names of 

ADDITION AKD MULTIPLICATION. 

SiwfU AdditUm teaches to SmpUMvlHpUcaiMmXeaLdMSA 

cc^ect several numbers of the to increase, or repeat te great- 

same denomiqation into one er of two given numbers as <^ 

quantity. ten as there are units, or ODe& 

The result of this operation in the less numfber. It henoe^ 

is invariably called turn totals performs die woik of many ad- 

or amount. These terms are ditioos in a summary majmer. 

never applicable to any other The terms belonpng to Mul- 

rule, but belong exclusively to tl^lication are the following : 

Addition, and should be re- Ahdttplicandf^maabeTto 

tained in mind. be increased, or multiplied. 

Midiiplierf the number hr 

j^^^ which the increase is produced, 

or the multiplying number. 

I. Plac» the figures of the . ^»^«rf, is tibe number pro- 

several ^ivenRiiit^resDPrHwW ^"^^ ^^ mvdvmg or multi- 

8erv% to haye ints stand un- ff'\^ ** "^^ **^ ""•* 

der units, tens under tens, &c ''P^I^^Xltiplicand and Mut 

and draw a line underneath. ♦:«i:"„ "«; £l«„-*«*»^ ^oii^^^i 

8. Commence with tberight. ^'V.^J^^^^ 

band column, and add the iSts f^^rs, ot Terms. 

beloi^ing to it toge^er. 

3. Set 4owq under the unit* 6 *^*^* 

place the amount, if less than When the multiplier is not 

ten. Oiver 12, place the multiplier 

4. If the amount exceed ten, under the multiplicand, so tiiat 
then set down the right-hand units stand under units, tens-ua- 
figure of the amount, imder der tens, &c. 

unit's place, and add the left- Multiply each figure in the 

hand wire^ or figures to the multiplicand by the^vholejaul- 

next column, or row of tens ; tiplier ; place the rigbfeJiaad 

and thus proceed to the left- %ure of the product und«r 
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feand column^ wbere the whole unit's place^ and add the i^t* 

amount is set down. hand hgure, or figures, to the 

Proof, Add the several co- next product arising from mul- 

lumns downwards in the same tiplying the sccoftd figure of 

order they were added up- the multiplicand. Thus pro- 

wuds ; if right, the last sum lo- ceed thfough the midtiplicand, 

tal win equal the firet. and set down all the last pro 

Or cut ofi* the upper line, and duct, 

find the amount of the residue ; padtr. 

after which, add the upper line nyr i^. , , , . ,. , 

to the last amount,and if this Multiply the multiplier by 

equal the first amount, the work the muitiphcand. 

is supposed to be right. ^^^^^i , ^^^ ^¥^^ method 

' ° of proof by Division, when the 

Note. The two proofs al- jfamer possibly had never 

teady suggested, may not at all beard of the rule, much less ol 

times wove the result to be ^^l Principles, is now become 

eomect. The first, of ad^ng pbsolete. Yet w^n Division 

the iigures downwaid, is de- «, understood, it affords a wb- 

signed rather as a revision of 5i?f l^."ile for the proof of 

the first addition, by taking the Multiplication, 

figures in an inverted order, „ ^ i . • »<.. 
and thereby to prevent the mis- ' ^^^f % reacting JVtne?. 

callmg, or amount of numbers. i. Reject the nmes from 

The same is applicable also to both factors, and place the ex- 

tke second rule. Its design is cesses severalty at the right 

to take the given sums in dif- hand of each, 

ferent orders, so as by revi- 2. Multiply these excesses 

sions, to prevent mistakes. togedxer, and reject (he ninas 

' .A ^^^^ ^^^^^ product. 

FrorfbyiheRfs^imofJVinee. 3. Reject the nines from the 

total product, and if this excess 

"'Ui'E* equal the last e^icess, the woik 

1. Reject the nines in each m supposed to be right, 

of the given sums, and place /,jj... •«• i^. .. .. 

the excesses severally at the ^ddtHon. MuUf^Mcaim. 

right-hand of the given sums, 1^ ^5 Midtir^. 325 

«irmue one column. — Mu^lier^ 6 

3. Add these several e&oeases 325 

logeAer, i^ect tfae nines, and 325 1625 fro. 

place the excess below. 325 — • 

3. Reject the nines in ihe 325 Protff. 

•urn total, and tf this excess MukwUer/ 5 

eaual.ihe hst excess, vix. that Afn*U9B Md^ik^ "325 

of nsmain^ens of excesses, the •^«'— --.'— 

^rrollE is supposed to Jbesi^t. lessfto. 
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Note. The ilhistration of Proof by fdnes. 

pioof by rejecting nines, will 2. ,3476-2 MvU. 347«=:2 
be deferred till we come to the 3476-^ 2 Mid. 4=4 

J>Bcrc«e of Numbers. 3476=2 ■ " " — 

3476r:::2 Pro. 13904 -8 



^m.l3904 8 

Mvl. 4 

MuU. 3476 



Pro, 13904 



3. 7895 Muli. 7896 
7895 MvJU 5 

7895 

7895 Pro. ^9475 
7895 



.^m.39475 5 
7895 



Pro. 39476 



Note. The similarity of the nature of flie rules of Increase,. 
Is obvious, from the precedii^ examples. It is observable, that 
when a column of units, tens, or any other, is added or multi- 
plied together, the right-hand figure of the sum total, or product, 
is placed directly under the same column, or place : and the 
left-hand figure, or figures, are carried to the next column, or to 
the product of the next multiplication as so many tens. Sup- 
pose die amount, or product, to be 125 : the right-hand %ure 
5, b placed under the column added, or multiplied ; and the 
two left-hand figures. Viz. 12, are added to the next column, or 
to ^ product of the next multiplication, as so many tens. Such 
a method of carrying by tens, is iar more easy and rational than 
that of compellii^ the learner to anticipate the rule of Division, 
of which he has no knowledge whatever, and thus to ascer- 
tain the number of tens, in the amount, or product. It is hence 
evident also, that whole numbers bear not only a tenfold ratio 
to each other, but that it is likewiae immaterial whether the 
tens are obtained by additicm or multiplication. If we add 
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6 sixes together, the amount is 36 : if we n^pltiply 6 by 6, the 
product is also 36. In either operation there are 3 tens, and 
6 left. It is clear then, that muhiplicatiai is only a short 
method of perfoi:Diing several additions ; and that eacb con- 
tributes to the increase of numbers, and upon similar princi- 
ples. More clearly to exhibit the principle of tens, id the 
rules of Increase, a few examples will be given, in which 
each sum total, or product, is placed down separately, leaving 
the tens under their respective and apprc^riate places, to be 
included in adding the sum total, or total product. 



4. Add 723647 
723647 
723647 
723647 


Mul 

Thud. 

Mult 

Proof by 
SimTdaifi 


tiply 723647 
4 


28 
16 
24 
12 
288 


28 
16 

24 
12 


288 


2894588 TcUd PfttdtteL 


2894588 Swn 


tiply 6678964 »0 

4-4 


5. Add 6678964=a0 


5678964=0 
5678964 


16 

24 

nines. 36 
32 

28 
24 
20' 


16 

24 
36 
32 
28 


24 
20 


22715856=0 Produei. 
>r Amount. 

i 

1. ' 

- ^M 

I 


22715856 
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Id T96897 


Multiply 6789768 


54S768 


78 


689645 


/ 




64 


20 


48 


19 


66 


21 


7266 


18 


6442 


21 


5649 


18 


4863 

tie 




56 


2030310 Amount 


49 




42 




529601904 



Note. In the fast example in Multiplicatioo, first nuJtiply 
by 8, and put down the whole product of each lespeciive mul 
tiplication under its proper 5gwe in the multiplicaiMl. Then 
multiply by 7, in like manner, observkig^ to place me several 
pjf^ncts 9D hi below the several figures of the fint product, 
as wiH leave room for two places of figures. The 7 might 
l»v# been multiplied first, and the 8 last, and by placing the 
ri^-baosd figures of the first products under their respective 
miitiplieis, the total product would be the same. The nature 
of canying by tens is also dearly conspicuous in the foregoing 
examples. 

It is furtberaaore to be observed, that if th* several sums 
added are of the same value, by putting them down under 
^ir fespective places, and adding tbem togetner, the amount 
is Tound. Then, by taking one of these given sums for a 
multiplicand, and die number of times the given sums are 
repeated, for a multiplier, the product will be the same as 
tbe sum lotaL In such examples, multiplicatioa is a com- 
pendjpus method of performing the worii of many addi- 
tioiis. But tf the several sums to be added are of different 
▼aloes, the sinulaii^ is not so dearfy visible, although equally 
hve in fiict. Ia sodi instances, the several given sums must 
1% individi^ly muHi^ied by unity, or one ; and these several 






T 
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\ 



products added together, will give the product. In such cases. 
Multiplication would not shorten the work of Addition. 

Rule II. In pluULVicaUotif when (he MuUiplier contisU ^ 
several Figuree, 

1. Place the multiplier under the niViUiplicand, units under 
units, and tens under tens, Sac. < 

2. Multiply each significant figure in the multiplier sepa- 
rately, placing the first figure of each product directly under 
its multiplier, or the figure multiplied by. 

3. Add the several products together in the same wder as 
they stand, and their sum will give the total product. 



ADDITIOir. 

« 

7. 35436 8. 476436 

1 864766 

36763 - 769864 

64365 637689 



67674 



234228 



208792 
.'Sm. 234228 



-j9/7M^.2638754 



2638764j2m 



dowwwcLT^s* 



9. 1234667 10. 36466768 

7664321 86766463 

2346678 45666767 

8766432 66667676 



19999998 224466664 



11. 38646689427 
96896467896 
87669876785 
68767668678 
56476946642 

J9m(mftt,348346638328 

>'■ '■» ii 11 



MULTIFLICATIOir. 
7. 45736=7 Mvl 

Proof by nines. 346^3 AW. 

228680 21=8 
182944 
137208 



B. 



•, 



16778920=3 ?JV. 



9547866^ 
346=4 

21287190 8 
14191*460 
10643695 



1227661290=tiV«. 



76587466 
785 

382937280 
$12699648 ' 
536112192 

60121162960 PfO> 
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ADDITION. 

VL 6&73596a 
66597576 
8965bb95 
74888888 



286879127 



13. 15468854 

37856497 

350026 

4645 

87 

'1567976 

76354 

Jmauaiy 1153243^9 



14. 74307680451 

64791578567 

5876436779 

65876634^ 

47857658 

3475465 

537846 

64767 

7448 

874 

96 

9 



MULTIPUCATIOir. 



15. 62738475865 
39374867578 
56867654765 
47689786487 
45464957564 
70355478679 



10. 



537265 
3446 



1851415190 Pro. 



2685827 
46879 



125908883933 PnK 



Rule 111. 

When there are cipken en 
ike rijghi hand of either or bo^ 
the factors. 

Neglect the ciphers, and 
place the significant figures 
under each other, and multiply 
by the significant figures only ; 
and to the right-hand ol this 
product, add as many ciphers 
as were omitted in both the 
factors. , ^ 

II. Multiply 3700 by 5. 
5 



18500 Pro. 



IS. 



64360 by 2200 
22 

12872 
12872 



141592000 Pro. 



II 134 675000X269000 
269 



181675000000 Produ^i- 



36 
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ADDITION. 

16. 976452 17. 2638765 

34564Sf 6473546 

484567 7546657 

567875 8765498 



MULTIPUCATIOK* 

14. 503400 X200fi00 
2005 



100931700000 ProducL 



17. 



it. 



19» 



20. 



563054087 

308276934 

1343276 

56879 

62734658 

147250786 



7830066749 
296876573 

379767 

52647654 

73346 

653 

7545465 



5407632947 

879897463 

6756386 

748328 

5461 

84566547 

4385772 



750734216 

78367932 ^ 

6842795 

586374 

8675667 

287381 

73568 



16 34870X16100 
161 



561407000 Product 



16. 427000X92000 
92 



39284000000 ProdMcL 



Rule IV. 



If a 



When Ihe MuUiplier 
Composite JVumber, 

A composite number is such 
as is produced by multiplying 
two nurabfers together. Thus, 
48 is the composite number of 
6x8. 

Multiply by either of the 
two numbers first, and that pro- 
duct b^the remaining number. 
The ^ product will be the 
t6tal product. 

Exan^les, 

17. Mult. 564736 by 48=8X6. 
8 



4517888 
6 



27107388 Produd. 
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1 

1 IS. 875684X56=7X8 

1 ' 


MvJMplicaBtUm. 

20. 37646X72=9X8 
9 


f 6129788 

' 8 . 


337914 
8 


49038304 ProducL 


2703312 Product. 


\ 19. 706434X64=8X8 
8 


1 

121. 57463766 X81=dx« 
^ 9X9 


^651472 
8 


4654564236 ProAwi. 


a 


45211776 Product. 


A 



Rule V. 
To muUiply by 10, 100, 1000, &c. 

*^pnex to the multiplicand as many ciphers as there are m 
the multiplier, and the product is obtained. 

Mvkiply 327 by 10. Ans. 3270. 64720 X 10 ^tu. 647200 

539400 X 1000 Ms. 539400000. 756x100 Au. 75600 

12346000 X 1000 =12345000000. 8736 X 10 = 87360 
750000x10000 = 7500000000. 

Questions relative to the Increase of JSTumhers. 

1. What is Increase^ and of how many parts does it consist ? 

2. What is Simple Addition ? 

3. What isJ^imple Multiplication ? 

4. What is the result c^edf vrhere several numbers are col- 
lected into one ? 

5. What are the, terms which are applicable to Multiplica-* 
tion ; and how is each term defined ? 

6. What is the first general rale for Addition ; and what for 
Multipllcfttlon ? 

7. How many rules of proof in Addition, and what are they ? 
also m Multiplication, and what are they ? 

8. How are Addition and Multiplication assimilated ? and 
therefore cany by tens in both ; and why ^ 
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9. What is the second general rule for Multiplication^ 
what is meant by total product ? 

10. What is the third general rule in Multiplication ? 
why does it thus produce the total product ? 

11. What is a composite number, and what is the rule 

tive to a composite multiplier ; and why give the true answrer ? 

12. ow are numbers multiplied by 10, 100, 1000, &c. • 
why is the correct answer thus obtained ? 



COMPOUND INCREASE. 

When the numbers to be increased are composed of diffei^nC 
denominations, but of the same generic kind, they belong to 
Compound Increase ; and are divided as in Simple, into Com- 
pound Addition ^ Compound Multiplication. It i^ cafied 
compound, because the sums given to be increased are of dtf 
fererU denominations^ as pounds, shillings, pence, and farthings ; 
or tons, hundreds, quarters, &c. ; and s6 of every species or 
kind relating to time, weight, ^r measure, which is coinposed 
ofdifferen deiK)minations. 

By generit kind is meant the same species, although it 
is composed of divers denominations. Thus, pounds, shillri^t;, 
and pence can be added only with pounds, shillings, and 
pence; Avoirdupois weight with its own kind; and Troy 
weight with its own denominations. But pounds, shillings, and 
pence, cannot be added with Avoirdupois, or any oth,er wei^t 
or measure, as they could not be of the same generic kind. 

Compound Addition. Compound Mdtiplitatwn. 

^^^E. Multiplication is called com- 

Federal Money. pound, when the multiplicaild 

-. T>| , .4 , consists of Several dedomiDa- 

1. riace the ?ums under tions. 

each other, dollars under dol- Rule 

lars, cents under cents, and „ , , ,* 

nulls under mills. r ederal' Money. 

.J* lffi° ** ^^ right-hand Federal money is multiplied 

and add them as m whole num- as in whole nuniei« ; and die 

bers, canying by tens ; and separatrix is placed as manv 

taking cane to keep die separa- figiir^s from the right4iand of 

tm m a straight hiie m the the product, as there are deci- 
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Oompound AddUurn. 

amount, under the separatrixes 
used in the several given sums. 



; 



^ ds.m, % cts, ID. 
316, 64 527, 05 6=7 



^^7, 46 p 

134, 29 5 

715, 40 7 

472, 95 2 

647, 37 5 



275, 62 6=0 
336, 76 0=6 
419, 87 5=7 
178, 37 6=4 

24 



g2534, 02 9 1737, 68 1=6 
2207, 48 9 1210, 62 6 



g2624, 02 9 ^1737, 68 1 



% cts. m, 
129, 5 

42, 12 5 

2120, (Ml 

167, 75 

191, 87 5 



^ cts, m. 
5634, 26 3—1 
7978, 37 6=2 
6866, 62 6 ^2 
4582, 75 6=1 

~6 



Compound Middplicaiian., 

mals in both the factors : and if 
there are not as many pbces 
of figures in the product, suppl^ 
the numbers, by prefixiof^ ch 
phers. 

2 cts.nt* 
Multiply 6637,62.6X11 

11 



}71913, 87 5 Prodwi. 



2764, 37 6 X It 
12 



$33172,50 Pro. 



%. Cts, i*cti. 
367, 66XI9 25 
1, 25 



183830 
73632 
36766 



$750, 80 25052, 01 0=6 



$459,67.50 ProdueL 



$ cts. m. 
630, 50 
118, 2 5 
348, 48 
41^, 34 
212, 85 

150, 12 5 



$ cts.m, 
40, 20 
115, 18 5 
217, 78 
193, 37 5 
203^ 50 



( Ct.m, tct$. 
39, 26.2X1, 76 

1, 75 



196260 
274764 
39262 



J1873, 32 $770,04 



$68,69.100 ProAl/Cl* 
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f cis, m. 
49, 25 
13, 72 
110, 12 6 
79, 37 $ 
48, 62 5 
84, 87 6 



2 CtS.ffL 

531, 5 
174, 35 
291, 48 
314, 62 5 
431, 47 6 
313, 25 



]S385, 97 {2056, 23 



$ ds.m. 
1^5727, 32 
31195, 49 
48421, 72 
63678, 37 6 
18436, 12 6 

1177459 03 



t cts.m. { ds^ 
755, 87 5X3, 37* 
• 3, 375 

3779376 
5291125 
2267625 
2267625 



{2551, 07.8125 



Jhu. |i2551, 07 8^^ 



»15xl6 
,15 

,0225 :^2i Cb. 



•*• 



In the above example, the 

§ laces of imires in the product 
^ coot equal the decimal place? 
ID both the factois ; therefore 
a cipher is preiixed. 
, It IS plain aJso, that multipk- 
ing decimals together de- 
creases their value; but we 
shall hereafter find, that divi- 
sion wiU increase their value. 
Notc-^liL the cents are under 
ten, a cipher must be placed 
next to the separatrix. 



ct$. 

JttHhiply 6i bj 6i 
,0625 
,0626 

3126 
1250 
3750 

— Ms. 



j00.390625j3ni. 3.90625 
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NoCe<^— As a dollar is the money unit^ and a dime beii^ the 
tenth part of a dollar, a cent b the tenth part of a dime, or 
the hundredth part of a dollar, and a mill the tenth part of a 
cent, or the thousandth part of a dollar ; it is erident that any 
number of dollars, dimes, cents, and mills, is merely the ex* 
pression of dollars, and the decimal parts of ddlars. Thus, 
7 dollars, 6 dimes, 5 cents, and 4 mills, are equal to {7, 
65c^5. 4 m., or 7 dollars and f^^\y that is, 654 thousandths of a 
dollar. Although the first right-hand figure, after dollars, may 
be called dimes, and the second cents, yet the more common 
usage, m reading the parts of a dollar, is to omit the term 
dimes, and call the two first figures cents, and the third mills ; 
the latter method mi^t be considered as preferable, as it is 
sanctioned by general practice, and is so marked by authors 
JO Federal computations. Not only the term dimes, but also that 
of eagles, is very seldom used. 

To add the denominations To multiply (he denomina- 
of money, weight, or measure, tions of money, weighty or 



Cbmp&wnd Addition, 
Rule. 



measure. 



Con^inmnd MidHpluxUion* 
Rule. 



'^1. Place the given numbers Place the quantity in the 

so ^t diose of me same deno- multiplier under the lowest 

mination may stand directly denomination of the multipli- 

under each other. cand ; and, in multiplying, ob- 

2. Begin with the lowest serve the same rules for car« 

denomination, and add the co- lyine firom one denomination to 

iumn together, as in whole anotner, as in the general rule 

numbers. Then ascertain how for Compound Addition, 

many of the same denomina- Note. When accounts are 

tion of the amount added, kept either in pounds, shillings, 

make one of the next greater, and pence, or in dollars and 

and how many times it is con- cents, this method of multipli- 

taiQed in it ; set down the re- cation is a concise one, to mid 

mainder under the column the value of goods, at so much 

added, aind carry as many ones the yard, gallon, or fb, by only 

to the next denominatk>n, as multiplying the given price by 

there were times contained in the quantiW*. 

the last amount : and thus pro- In the Compound Increase 

ceed tfnougfa all the denomi- of Numbersy the proof 1^ re* 

0« 



i 

i 

I 

■1; 
'I 



n 



K. 
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Compound Addition^ 
^ Jlvoirdupois Wd^,* 



Compound MuUipUcatiann 
Example. 



cim^ 



Cmt qr. ib. oz. 




3 22 1% 




1 19 10 




2 13 9 




» 12 8 




2 3 12 7 




Apothecaries^ Weight, 




ib. 3. 3. 3.gr. 

5 10 7 2 U 




an 6 1 12 




9 9 5 2 10 




7 8 4 1 15 




3^ 5 2 13 




lb ?. 3. 3. ffr. 
1 9 6 ^ 14 
3 11 5 1 U 




6 10 7 2 1^ 




4 9 6 1 10 




16 6 2 2v 7 




Cloth Measure, 




Yds.qr, n, E.E. qr. 
27 3 3 33 4 


n. 
3 


36 2 i 44 3 


3 


45 3 55 4 


2s 


14 2 2 66 3 


3 


17 3 1 77 4 


2 


142 2 279 1 


1 


Avoinliy^ia Wejiht ia becominff 



8, d, qr. 
84 yds. at 5 9 1 12x7=84 
^ .12 



£3 9 3 OFro.of 12yds. 
7 



£24 4 9 OFro.of84yd^ 



When no two, numbers mui- 
tiplied tceether will exactly 
produce tne multiplier^ multi- 
ply by any two, whose product 
will come the nearest; then 
multiply the upper line by 
what remains, which added to 
the last\ product, will gire the 
answer. 

What will 53 yards aisouDt 
tOt at 155. 6€7. per yard ? 



s. d. 

15 6 53=iaxM-5 

10 



£7 15 oPmofiOycb- 

5 



38 15 Pro. of 50yds. 
2 6 6 do. of 3 yds. 

£41 1 6Pn>.of63yd8' 
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^Compound Addition, Compound ^Multiplicaium. 



Lhy Measure. 



Bu pc. qt.pU 

. 16 3 2 1 

12 2 7 

15 2 6 1 

9 3 5 1 

11 1 4 

«6 2 1 1 



Bu,pc, qtpt 

24 3 7 1 

19 2 4 

28 3 5 1 

46 2 6 1 

52 1 2 

172 2 1 1 



Wine Measure. 



27 3 1 3 

35 2 2 
22 3 1 2 
43 2 1 

36 3 1 2 

167 1 



Hdd.gal.qt.pt 
34 61 3 1 
71 35 2 1 
65 43 3 
56 39 2 1 
41 28 1 

270 20 1 



Long Measure, 

Fur.po,yds.ft, in. be. 
32 4 2 9 2 
26 3 ,2 7 1 
37 3 1 8 2 
19 5 2 10 2' 
18 4 1. 6 

^ J 

3 16 Q 2 6 1 



Lea* wi.jfi*r. po. 

74 2 5 28 

65 1 7 36 

48 2 4 18 
5:3 1 6 26 

49 2 4 52 

2..'^ 2 5 -*0 



1 C wt. of feathers, 9t 4s. Ad. 
^rs. per ft. 

s, d. qrs. «- 

4 4 2 12x944 
12' 



J^ 12 6 Produd of IS 
9 



£23 12 6 do. of 108 
17 6 do. of 4 



£24 10 0Pro.ofll2lha. 

505 yards of cambncy at 12^. 
Id. 2qrs. per yard. 



s. d. 



r\ 



12 7 2 10x10x6+5 
10 



£6630 
10 



63 



2 6 
5 



316 12 6 Pro. of 500 
.3312 



£318 16 7 2 Pro. of SOB. 

To find the value of a Hun^ 
dred-weightf by having ihe 
price of one pound. 

If (he price be farthings, 
multiply 2s. 4d, by the far- 
things in the price of one fh. 
Or, if the price be pence, 
midtiply 9*. 4d, by the pence 
in the price of one lb, and in 



r 
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Cornpound Addition. Compound Mtdtiplication, 

r J o Kf either case the product will be 

Landf or Square Measure. the an^er. 

/» J J o J ^ • Two shiUingsand4 pence is 

'^7^^'''t^^''^J^'%T one ^^t^i'S ^ every 112 Ifes. 

or Cwt. Thos 4 in 11? is 28 
pence ; and ?8 pence is 2 shil- 
lings and 4 pence. This is 
multiplied by the number d 
farthings in the price of one fe. 
What will 1 Cwt. of hides 
come to, at 2d. Iqr. per lb.? 
s. d. 
2 4 farthings in Cwt. 
Time. ^^^'- ^ ^^' '^ a ft. 

Years, m. w. d. k. mii. '' £lj_® pnce of Cwt. 

1776 7 3 6 22 42 38 wTT^ii . r^ * 

2Q14 ^9 2 4 18 38 46 , ^T L^ 9 ** amount to, 

1062 8 3 5 12 44 24 *^ ^t<«, perlb. f 

831 7 2 3 15 52 49 J fn ... . , ^ . 

725 6 3 4 13 27 31 ^ ,f f!!^?'^^?^??^' 
1 11 iarthiqgs m iid. 



46$ 


3 


33 





S 


136 


528 


2 


29 




7 


124 


371 


2 


22 




5 


121 


436 


2 


16 




4 


1Q6 


282 


2 


12 




6 


92 


2083 


1 


32 


3 


7 


3 

1 



6411 2 4 11 26 8 



£l 5 8 price of 1 Cwt. 

I, — ^— — . 

Nine shillings and 4 pence 

Note. 13 Weekly or lunar js one penny a fe. on a Cwt., 

months make one year; and because 9 times 12 is 108, 

12 solar months, as January, ^*^^ch is 9 shillings, and 4 

February, &c. make a year. ^^^ ^'^ 1^« >» ^^ Pence to 

It is said that 13 months, 1 ^Wu}'u . r^ . r ^ * 

day, and 6 houis constitute a ^ J^^f ^»" ^ Cwt of cheese 

Julian year. This is called "^^^ ^^ ^^^^' » ^^ 

Juliauj in honour of Julius *' f!_ti«j 

Cajsar, who caused the time to -Tl • -m.. 

be corrected. 7 the pence in 1ft. 

52 '^eeks, composed of 7 x»«» e ^ i r ^ r^__x 

days eajh, would make but ^C-L ^ of I Cwt. 

364 days ; it would therefore y^^^^ ^.j, ^ (. ^ ^ 

raTdeVto'ml^J^a;^^^ come to, at^ll.. per lb. ? ^ 

365 days, 6 hours. But, strictly g ^* 
speaking, a year is 365 days, j| 
S hours, 48 minutes, 57 seconds^ . 

and^39 thiirds. £5 2 8 Amount of 1 Cwt. 
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Ckm^pound Addition. 
-^dreular Motion. 



8 22 45 48 
10 21 55 56 

9 15 4^ 34 
7 20 33 28 



5. ^ ' "/ 
11 28 52 59 
9 22 48 42 

1 12 58 46 

2 18 34 38 



Compound Mult^fUcatimu 

JSToie. — If the niunber of Tba. 
be 60, multiply l5. 3(2. hj thQ 
^things in a lb. ; or, if the 

Erice be pence, multiply 6*. 
y the pence, &c. &c. 
The pedlers' rule, so called, 
by the nett hundred, or lOOibs. 
may sometimes be convenient. 

^ -i KuLE. Bringthe pence and 

36 20 57 46 25 23 15 5 farthings, of the price of one 

' fe., all into farthmgs. Then 

double these farthings, and call 
SoUdf or Cubic Measure, ^ *be amount so many shillings ; 

after which, add to the shil- 
lings as many fartjungs as are 
in the ^ven price for pence, 
and the sum total is obtained. 

What will lOOfts. of flour 
come to, at 24rf. per lb. ? 

24d.=r-9 farthings. 

2 double them, 



Tofw. fi, in, 

216 26 1262 
321 37 1112 
296 35 276 
364 24 653 

1200 3 1575 



Cords, ft, 

65 124 

72 87 

54 113 

48 25 

■ i I -I I 

241 93 



Note. 40 Feet of. round tim- 
ber, or 50 of hewn, make a 
too. 

How many days' are there 
in bissextile, or leap year^ when 
February has 29 days* reckon- 
ing according to the following 
data, viz. 

30 Days have September^ 
April, June, ^nd November; 
Februaiy hatb 28 alone, (ex^- 
eept leap year) ; and all the 
rest have 31 ? Jins. 366. 

How many tff^ges woulit'a 
boy have for ms wages, who 
earned 30 in Januarys 60 in 
Februaiy, 120 in March, and 
so on, doubling the last quan- 
tity every successive montil 
through the year? 

Ans, 245700. 



18 they become s. 
9 called d, added. 



y 



£o 18 9 Amount. 

100x9 the pricew 
9 

4|900 farthings 

12|225 pence 

18*. 9rf. 

' ' ' H ' • " • 

Or, 100x2i-j-15trf. 

2 

200 

26 

121225 



V 



' 18*. 9d, 
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Compound Addition. 

How much is 12 times 2f. 
6rf.? Ans. £l 10*. 

PracHcal Questions in the 
Rides of Increase, either Simple 
or Compound. 

If John ^ive me 67 oranges, 
and Peter 87, and Geoige 55, 
bow many should I have ? 

Ans: 209. 
payid was bom in the year 
1 BOfi ; when will he be 22 yeai^ 
old ? Ans. 1830.*^ 

A merchiwint finds himself in- 
debted thus ; to A 25/. Us. 4d.; 
to B 421. I2s. 2d. ; to C 20t. 
10s. Ad. ; to D -16/. 55. 9d.; to 
E 12/. 18«. 7a\ Pray how 
much did he owe ? 

Am.£llZZs.2d. 
A merchant purck ased from 
another 80 barrels ot flc^ur for 
Ji5, 50 per barrel ; of another 
110 barrels, at ^5,75 ; from 
another 200 barrels, at g'^>, 62^. 
How many barrels did he pur- 
chase, and how much did the 
floWer cost him ? 

Ans. 390 bis. and paid 

g2197, bO^ 
A merchant purchased 22 
pieces of broad cloth : each 
piece contained 19 yards at 
3s. Ad. What quantity did he 
purchase ? 

Ans. 434^ yds, 
. A person travels 36^ miles a 
day during 27 successive days. 
What distance did he travel ? 
Ans. 985 "j Miles. 
A igrocer bought 8 hogs- 
heads of sugar, each weighing 
on an average I2cwt. 1. 14/65. 
What was the weight of the 
whole ? 

Ans. 99 C^. 



Compound Multiplication, 

What will 100 come to, at 
2irf. ? 

2id.=10 farthings 

2 

20.^shillii^ 



£i 10 



What will 100 come to, at 
Zid.t 

2|d.=ll farthings 
2 



£1 2 11 



What will 100 come to, at , 
3rf.? 



3J.=12 farthings 
2 

» i " • 
14 
12d.= 1 



£15 



3(/.=i shilling. 25=i bund, j 

What will 100 come to, af 
4dJ. 

4fi/.=16 farthings 

. .. 2 

* A— 

32 shillings 
X6c/.=5 .14 



£l 13 4 



4d. is i of a shillingv 
335. 4d. is i i>f a hundred 
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Qm^fumnd Addition. , Compound Multiplication, 

A silversmith purchased 12 To mviltiply Numbers, whe- 

meots of sliver, each averaging ther whole or decimal, so that, 

3&S. 6oz. l^pwt, and ^Om., the several ProdtuitsTMincUne 

what was the weight of aD ? to the right-hand. 

Ans, 42iibs. lOoz. 2pwt, Rule. — Place the multiplier 

A fanner sold 276 bap of under the multiplicand, so that 

wheat, each containing 2 bush, either tens, hundreds, or thou- 

1 pc., at ^1,25 per bushel, sands in the multiplier may 

How many bushels did he seU ; stand under the unit s place of 

and what did it come to ? the multiplicand. Begin with 

Mi. 621 ffush. cost ^776,26. the figure in the multiplier, 

A grocer s>old 8 chests of tea, which stands under the units 

the average weight of each of the multiplicand, and place 

was 2 Cwt. 2 qts. 8 tbs. at 90 the first figure of the product 

cept^ the ib. What quantity directly under it : if fi^jres 

oi tea did he sell, and how stand at the left of the figure 

much did he receive ? already multiplied, its product 

Ans. 20iJwt. 2qrs. 8ibs. will be removed one place to 

Received 82073,60. the left, and the product of the 

A teacher had 3 apartments several right-hand figures will 

in his building. In one were stand respectively under the 

12 linguists, at 12 dollars per figure which is multiplied. At 

Quaiter ; in another 27, at 8 all times, the right-hand figure 

aoUars ; ' in the third, 31, at 6 of a product is placed under 

dollars 50 cents, per quarter, the figure multiplied, what- 

How many pupils had he, ever roa]^ be the position of 

and what was nis quarterly the multiplier, in relation to 

income ? Ans. 70 pupils, and the multiplicand. 

Rec. J561,50. Multiply 8253 by 826. 

How much wine in 12 casks, 826 Multiplier. 

each containing 63ffa/. 2 qts. • 

Ipt.; and what wbuTd it come 66024 

toj at Jl, 87i^ the gallon ? 16506 

Ans. 763 gals. 2 qts. 49518 

Amount |l431, 56.2^. 

In 9 parcels of wood, each 6816978 Product. 

containing 4 cords, 76 feet, at 

J4, 25 the c<wd. How much Multiply 9876 by 9405. 

wood, and what would it 9405 

ambunt tol—Ans. 41 cds. 44 ft. 

Amount Jl75, 71. 88884 

In 7 fields, each containing 395040 

97 acres, 3 roods, and 30 rods; 49380 

bow much land ? ' 

Ans. 685 acrs. 2 rds. 10 rd^. 9288!J780 Pro, 
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Compeund Addition. 

A person is possessed of 2 
dozen of silver spoons, each 
weighing 3 oz. 16 pwt, l^grs, ; 
1 h dozen weighing 2 oz. 1 8 pwt. 
and ^sr$. ; and 2 silver htnkards, 
weigninff 22 oz. 10 /?tsy^ and 
8 grs. What is the weight of 
the whole ? 

Ans. 1 5 /6. 9 02. 7 pwt. 10 ^ry. 

A person sold in market, 57 
chickens, at 20 cts. each ; 49 
turkeys, at 92 cts. ; 72 gtese, at 
87 i cts. ; and 25 partriges, at 
30 cts, each. How niany in 
the whole, and what did they 
amount to ? 

Ans. 203 fowls ; amt. ^90,98. 

If 8 boys have each 12 cats, 
and each cat 4 kittens ; what 
is the whole number of their 
stock? 

Ans. 480. 

Suppose a farmer's stock 
consisted of 8 horses, that de- 
voured each 2i tons of hay ; 
12 oxen, 2 tons, each: 20 
cows, li tons, each. What 
is the number of his stock, and 
how much hay would they 
consume in one winter ? 

Ans. 40 stock ; hajr 74 tons. 

If a man drive to 'market 60 
fet oxen, valued at 75 dollars, 
each ; 40 cows, at 25 dollars 
each ; 58 calves, at 6i dollars 
each ; and 60 sheep, at iJl,25 
6ach ; what is tlie whole num- 
ber of the drove, and how 
much would they amount to ? 
Am. 208 stock, amount $5144. 

If a school, consisting of 45 
boys, had each 3 Latin books, 
3 Greek, 3 French, and 6 En- 
glish ; what number of boots 
in the whole ? Ans. 675. 



Oympound MiMplicoMon* 

Multiply 361986 by 7638. 
7638 



1671916 
1833902 
785958 
2095888 

2001049068 Prodttct* 



Multiply 23,476 by 7,36. 
7,35 ' 



164,332 
7,0428 
1,17380 

172,54860 ProducK 



In multiplying decimals fronl 
left to ridit, the first %ure oT 
each product is placed one re- 
move to the right successively, 
and then the separatrixes are 
kept in a straight line. 

Multiply g26,3754 by 22,6632. 
22,6532 

52,7508 
527,508 
15,82524 
1,318770 
791262 
627608 



Pro.$597,4872H28 
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Compound Muliiplication. 

M ultipiy 675432 by 66789. Ao/e.— This last example 

56789 shows the absolute necessity of 

■ placing the right-hand figure 

8377160 of the first product directly 

6078889 under that fi^re in the multw 

405259S plier which is inrolved for the 

4728024 time beinff . No matter which 

5403456 figuJe in the nmltiplier is taken 

— — ^— — first, second, or third, in order. 

Pro, 38357107848 The result will be the same. 



Questions retatrce io Compound Increase, 

1. What IS Compound Increase ? 

«. What is meant hy generic kind; and why not mingle 
cwts., dollars, and acrr^s ? 

3. What are Compound Addition and Multiplication ? 

4. Whataie the denominations of Federal money, and their 
xeladve values ? 

5. How is Federal money added and multiplied ? 

6. How is the amount, or sum total, pointed off in Federal 
money ? how in Multiplication ? and how in case of deficiency 
of places of figures in the product ? 

7. How are cents expressed when under ten ? 

8. Why cany by tens in Federal money ? 

9. Why cany by different numbers in the various tables of 
wefehts and measures? and why by different numbers usually 
in the same table ? 

10. What are the rules for Compound Addition and Multi- 
plication ? ' 

11. When the multiplier i? a composite number, what is the 

rule? 

12. When the multiplier i« not a composite number, how 

get the answer ? 

13. W hat constitutes an exact Julian year ? 

14. How is the value of a Cwt. found, when the price of 
pne lb. is given either in pence or farthings ? 



6:3 fNpREASE OF NUMBERS. 

15. How is the value of 60Ibs. found, when the price of 
one tb is Is. 3c?. or 5s. ? 

16. How does the pedlers' rule fun^sh the true value, by 
the nett hundred ? ' - . 

17. How may numbers be multiplied, so, that the several 
products shall incline to the right ? 

18. How multiply numbers, so that the several products 
shall alternately incline to the left or right ; or in any prescribed 
form? 

19. To which of the rules do the appropriate terms betong^, 
and what b their import severally, viz. Amount j Product, Sum 
Total, Factors, or Terms, Sum, Multiplicand, Multiplier, and 
Total Product ? and where are their several positions ? 



DECREASE OF NUMBERS. 

The Decrease of Numbers is the opposite of Increase, It 
has been already remarked, that in every operation of figures, 
numbers were necessarily increased, or diminished. The in- 
crease, to which we 1iave already been altendii^, embraced 
the rules of Addition and Multiplication. Decrease, which 
diminishes a quantity, is composed also of two rules, viz. Sub- 
traction and Division. When taken collectively, they retain the 
general term of Decrease; but when referred to individually, 
they assume their old appropriate names of Subtraction and 
Division. The nature and operations of each, and the simflarity 
of the principles on which they are founded, will how demand 
an attentive investigation. 

ST7BTRACTI0N. DIVISIOIT. 

Simple Subtraction teaches Simple Division teaches to 
to find the excess, or difference, find how many times one whole 
between any two given num- .number is contained in another; 
bers of the same denomination, and also what remains, if one 
The greater of the two num- number do^s not exactly mea- 
bers IS called the Minuend, sure the other. It is a concise 
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SUB'RlACTION. DIVISION. 

hottk minuo, which si^fies to way of perfoiming; several 

diminish^' X)T to be lessened. Subtractions. 

The less number is called the There are four appropriate 

Subtrahend^ from subtraho, to terms used in Division. 

draw out, OT take from. The 1 The DinVietid, or number 

Fesultof the operation is called, given to be divjded. 

difference: fnot remainder, for 2. The Divisor, or number 

this term belongs exclusively to given to divide by. 

Division.) 3. The Quotient, or answer 

-J ■ to the question^ which shows 

RutE I. ^ ' how many times the divisor is 

contained in the dividend. 

1. Place the less number 4. The Remainder, which 

under the greater, with units is always less than the divisor, 

under units, tens under tens, and of the same name, or kind, 

&c., and draw a line under with the dividend* 
them. 

f. Begin at the 'right-hand, Rule L 
and take the lower figure from 

the one above it, and set down 1. Place the divisor at the 

the difference. left-hand of the dividend. 

^ 3.Ifthef5ffureinthelowerline 2, Consider how many times 

is greater than the one above the divisor is contained in so 

it, add ten to the upper figure ; many of the left-hand figures 

/h)m which number so increas- of the dividend, as are neces- 

ed, take the lower, and set sary to contain the divisor; 

down the difference, carrvinj? and place the number sought, 

ene to the next lower number ; at the right-hand of the cGvj- 

and thus proceed as before, dcnd, for the first figure in the 

imtil the whole is finished. quotient. 

' 3. Multiply the divisor by 

Proof. this quotient figure, aiid place 

the product under the left-hand 

Add the difference to the figures of the dividend already 

subtrahend, or less sum, and if used. 

the amount eaual the greater, 4. Subtract this product from 

t>r minuend, the work is sup- the dividend, and call the dif- 

posed to be right : or, if the ference the first remainder. 

difference is subtracted from. 5. To the right-hand of this 

the minuend, and it leaves a remainder bring down the next 

difference equal to the subtra- figure in the dividend. 

bendy it 18 right. 6. Consider how many times 

* the divisor is contained in this 

number, place the figure at the 

rig^ht-h^uod in the ^uotieoH 



^ DECREASE OF NUMBERS* 

SUBTRACTION DIVISION* 

Also, by rejecting 9's, pro- then multii^y, subtract^ brk^ 

cced as in Addition, only sub- down, and divide, until all the 

tract the ezQesses of the minu- figures in . the dividend are 

end and subtrahend, instead ot brought down. The qootieiit 

addiqg. is the answer. 

JVote, eocplanaiory of proof by ^ines. 

If several sums be given to add together ; these individual 
sums may all be divided by any divisor, and each quotient is 
noted. down. If any remainder, after the first quotient, add this 
remainder to the next sum to be divided ; again, divide, note 
the quotient, and add the remainder, if any, to the next sum. 
Proceed thus through all the divisions, and note the. last re- 
Biainder. Find the sum total of the several given sums, alrea<]^ 
divided ; and also the sum of the several quotients which have 
been obtained. Divide the amount of the, given ^sumsby the 
same divisor as before, and th^ quotient thus given, will equal 
the sum of the quotients already found ; and the renuxdnder 
will be the same as the last remainder 

Sms. Quot, Rem. 

Ex. 378 ^by 8^ 47. 2. This added to 43748=439. 

437- by 8:=^ 64. ^7. This added to 268+7=t7S» 

ees-^by 8^=^34. 3. Last Rmamder^ 

8|1083 n5iat.^uots^ Remamder* 

135 3 Remainder* % 



It is ix> matter what divisor is used ; the result will be snsH 
lar. From this similarity of the remauxierB, is obviously id* 
(erred the proof of r^ecting the 9*8. 

If a cipher, or ciphiera, be annexed to any of the digits, and 
the sum divided by 9, the quotient vrill be the same as the di- 
git to which is annexed the cipher or ciphers, and also the le- 
l^aaiodei! will be the same as &e digit, or quotient. 



r 
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Divide aU by 


JVine. 


• 


• 




e;z.9 )so 


30 
3,3 


40 

4,4 


50 
5,5 


«0 

6,6 


70 

7,7 


80 
8,8 


90 
9,9 



Ex.9 )200 300 400 500 600 700 800 900 90)000 

•^»— «M__^ ^_i>M>m asiaaa^a ^-^^^> ^^__i^ __^i~a ^_— ^>^ o^ai^iMMa 

22,2 33,3 44,4 55,5 66,6 77,7 88^8 99,9 9999,9 



it is apparent that any digit, with a cipher annexed, contains 
so many tens, as the sigaifipant figure denotes ones ; it must 
tfaefefore contain an equal number of 9's, and also a remainder 
of an equal iiomber bf units. 

'Hence, if any sum be divided by 9 ; the renvainierf after 
this divisi(»i, would always equal ^e remainder, arising from 
having added the individual figures together, which constituted 
the sums alieaody divided,'then dividing the same by 9* 

Ex. Divide by 9, tiie following sum : viz. 

9) 6/65 ( 640,5 Remainder. 
S4.7+645-«3-r-9=:S,5 Remainder. 

Abo 4mde by 9 the Mtowing sum : viz. 

9) 65432 ( 7270,2 Rtmomndet. 

6-f6-H+3+2^20-r9 

2,2 Remmnder. 



s 
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Examples to tlhttraU eack 
ruie; and by which ^mr ttmi- 
hrity is exMbiUd. 

Subftraction, 

I. From 4729 Minuend^ 
Take ^IS Subtrahend^ 

4111 Difference, 

Prdofi 4729 Diff: ^ Subt 

^IB Svbtrahend. 

Rule I. 

1. 36|626{26 Q^ai0lU, 

60 • 

125 
126 



S. Fron;i 67528 Minuendj, 
Take 42635 Suhirakmdt 



Proof 

Multiply the divisor and quo- 
tient togetDer ; and if there be 
any remainder, add| it to the 
product, which will then eaual 
the dividend. Or, hj adaine 
the remainder and sutHrahenos 
together in regular order, will 
give the dividend. 

JtTkird Method of Proof 
by 'Excess of Aines, 

1. Reject the nines iron) the 
divisor, and also from the quo- 
tient. 

2. Multiply these two ex- 
cesses together, and to their 
product add the remainder, if 
any. Then reject the nines 
from diis amount, and note tbe 
excess. 

3. Reieflt the nines from tha 
dividend; and, if this excess 
equal the last excess, the proof 
is deemed coirrect* 

jyote. — The excesses in the 
divisor and quotient are midti' 
pUedf and the remainder added, 
oecause this, is necessary, as m 



D\fferenc€^B9% c,ult.fromMin the first proof, to equal the di 

Tidend. 



42635 Suhtrahmd.' 



6072 by 276., 



JXo.Divid, 
276|^072|22 QuOieia. 
562 

' 662 

662 



Rule IL 

When the Dvoisor doe» not 
exceed 12. 

1. Place the divisor on tho 
left-hand of the dividend. 

2. See how often the divisor 
' is contained in ^ first, or lefl- 
hand figure, or fienires of the 
dividena ; Mnder me dii^end 
already used, place the. quo^ 



I 
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SUBTBACTTON. 

Proof ^ Nina. 
Fsom 85293=0 



Dfi^renee, 28564^^ 



S. Divide 4225 by 325. 

325|4225|13=4 
S£5 1 



975 
975 



4DivMndQimt. 
4Diuidend. 



4. 



From 9S7&Ba^ 
Take 67892=5 



Diffhrenctf .27«7la=t 



FiDm 1056 
TJk^ 176 1st. 

080 
176 2d. 

?W 

176 3d. 

526 
176 4th. 

352 
176 5th. 

176 
176 6th- 



DIFISIOH. 

tient fi^uie. Subtract the pro* 
(^ct of this quotient ioto the 
divisor, from the dividend used, 
mentally iUidi 'idttifeider the re- 
mainder, tf iijr^, as plaCced be- 
fore the next ^iire m die divi- 
dend. 

3. See how many times the 
divisor is contained in this new 
dividetid; and wh^ki found, 
place ft under tiiis dividend ; 
then multiply, subtract, &C.9 
until d9 the figures in the divi- 
dead aie used. 

Proof. 

fiinilar %o the' %aX pit)of 
litider rule first. 

RiTLE HI. 

1. Wlbm thei« ane ciphets 
at the right-hsoid of a divisor, 
idiey Dftay be cut off; also cat 
off the same number of figures 
fit>m the right-haiid of the di- 
vidend ; and then proceed as 
before. 

2. Remembertbattbe figures 
cut off from the right-hand of 
the dividend, must be placed 
at the right-hand of the fast re- 
mainder, and thus become a 
remainder to the whole divi- 



sor. 



Ru«,fi iV. 



1. When the divisor is a coin- 
posite number, find the two 
numbers which produce it. 

2. Divide the given dividend 
by one of those figupes ; and 
that quotient being Hivided \sy 



■^ 
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SUBTRACTION. 



DIVISION. 



Diviwrn. 
Diride 1056 by 176. 

176)1056(6 
1056 



. the other; the last quotient 
will be the' answer. 

3. Find the total remainder 
by niukiplying the last re- 
mainder by ^ the first divisor, 

^ «nd adding to it the first t^- 
mainder. 

Rule V. 

To dhideJ^Of 100^ 1000, Sic. 

Cut oif as many figures Iruin 
the rigfa(>hand of the dividend 
as there areci|)hers in the divi- 
SOI ; and the figures so cut off 
are the remainder, and the otiier 
JVote, — In the last example figures of the dividend are th^ 
subtracted and ,diyi<J^d, the quotient, 
number of subtracticMis, viz. 6, 



Proofs Mines* 

DtwoTf 176s5 
^itolientf 



30-3 
Excess in Dividend^ 3 



is equal to the quotient arising 
from the division of the minu- 
end by the subtrahend. Hence 
one division accomplishes 6 
subtractions ; and both din^inish 
»^?«|Mty. ^ 

^- Subtraction. 
6. From 3744=0 
Take 234=0 

Differemfi 3^10 



Division. 

3744<r234 

834)4744(16 
234 

1404 
1404 

Were the subtractions miHV> 
qucd 16 t\|nes, there would be 



StAirttdton* 

From 6733 
Take 1675. 

5058 1st Dij: 
1675 

3383 2d. 
1675 

1708 3d. 
1675 

33 4lli. 

Division. 

1675)6733(4 
6700 . 

33 lieuh 



H75\' 4+33=6733 Prof^ 



r 
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S0BT1UCTIOI7. DIYlSlOn, 



!K> di£feience as theie is no re- 
mainder in division. Ifdiyi- 
'sion should leave a remainder^ 
the quotient would show the 
aumt^r of subtractions, aHer 
which, the same di£feience 
would remain. 



Thvs: 



From 632 
Take 125 

507 lst;Di^ 
125 

382 2d. 
126 

257 3d, 
125 

132 4du 
1!^ 

^ Diff. 7 5th- 

JJiviston* 

632-rl25 

126)632(6 
626 

Rem. 7 



frocfhy JVme*. 

DtoisoTj 8 
Quotienty 5x8+7 

47—2 
Dividend — ^2 



^•.- 



Divide 7516 by 16. 
16)7&16( 46» 
64 16 

111 2826 
96 469 

156 7516^1^ 
144 

12 

25)5677(227 
50 

"67 
50 

177 
176 



35) 13748 ( 392 
105 35 

324 1988 
315 1176 



98 rSUS Proof* 
70 

28 Remainder* 

625)65478(124 
525 

1297 
1050 

2478 
2100 

378 



DECREASE OF NUMBERS. 



SVBTRACltdN. 

Fran 2274 
Take . 663 



1711 IstDij: 
663 

1148 2d. 
663 

585 3d. 
563 

Di$ 22 4tfa. 

Dioinon. 

£63)3274(4 
2252 

Rtn, 22 

Pro^by Mukiplkation. 

V 563x4-f 32 
4 

«74r ' 

Fiom 18295 
Td^ 4567 



4«#7 

^161 2d. 

4^7 

4*94 3d. 
4567 



DIVISIOIF; 

M)te, As mtdtiplicatioii Mr* 
ftmns tbe wCH'k oi numy addi- 
tiokis^ so Division, ^ccoin^ 
plishes thjat of msmy Stibtiac- 
tions. Tbey are respectively 
coDtracti<»]sof the simple rules ; 
^nd, when compaired togetfaer, 
their effects are entirely oppo- 
site. As the multiplier always 
shows how many addttioiis 
would give the requirednuEober 
so the quotient in Division sjiows 
how many subtractions are re- 

Siuired to exhaust the dividend, 
t f61k>ws then, that if the pro- 
duct were divided by the mul- 
tiplicand^ the Quotient would 
be the muUipller ; or, if the 
product were divided by the 
multiplier, it would give the 
multiplicand. 

Also, in Division^ divide the 
dividend (after subtracting the 
remainder, if any,) by the 

Quotient, and it will give the 
ivisor. 



27 4th. • 



DECREASE OF NUMBERS. 



flVBTftACTIOir. 



4M7)1«996(4 
18268 



27 Remainder* 



4567x4+27 

4 



18295 Proof, 

tnm 6750 From 47639 
Take 6769 Tak€ 26786 



Sfjf. 981 Diffi 20853 



Fjuqm 345678 76543285 
Take 134789 3598^456 



I^ffl 210889 40555829 ' 



678654 73366—7 
479867 69673=:3 



Dj^ 98787 18693~:=4 
Mn. 578654 



Subt. 479867 



7059643 
S546857 



2345678 
1456789 



4512786 888889 t^f. 
7059643 1456789 5^^/ 



8^7403754 
^8534766 

Dif, 228868989 

J^ote, When ike hi^et 
figure is greater than the uppe(, 
ten is borrowed, and put with 
the upper figure, and it is aAei^ 
wardfe repaid, by addfeg one to 
the next left-hand figure of the 
subtrahend. The reasK>n is 
obvious, that if two numbers 
are equally increased, their 
difference itill not be altered. 
If we borrow ten, to add to the 
%ure in the minMend, we aiso 
pay one to the next higher 
place of the subtrahend,«which 
IS equal to ten. Shotild it l^e 
asked, how bortx>wing from the 
minuend, and paying v to the 
subtrahend, can cancel the 
k)an ? it is answered, the sub- 
trahend is thereby increased^ 
so as to make an equal baianoe 
with the minuend for the fa- 
vour conferred. 



2345678 Min. 



F 
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DECREASE 'OF NUMBERS. 



Compound Subtrctctton. 

Liquid Meamre. 

Tuns.hhd,gal, qt. Gal. at. pt 
43 a 45 2 78 1 1 
38 3 59 3 69 ^ 1 



4 2 48 3 



8 3 



Compound Divisiott*^, 

X/» *• d, qrm 
Divide by 7)236 7 7 2 

£ 33 15 4 2 Quo, 

' 7 



£ S36 7 7 2Prf. 



} 



Dry Measure. 

Bu. pc. qt. Pc. gf . pt. 
>;i02 2 S 4 5 
100 3 3 3 6 1 



D\ffi 1 2 Y 6 1 



7.4 6 3 6 16 
72 6 2 6 18 



m- 


1 12 5 21 


- 


96 12 30 46 
87 16 40 60 


DW- 


. 7 19 49 66 



MeitUm. 

6 ^ * ff 
10 28 42 62 

7 29 52 56 

Dif. 2 28 49 67 
Proof 10 28 42 62 



7 left 

20 

7)107 7 added. 

, 15 2 left. 
12 

7)31 7 added. 

43]efL 

4 

7)14 2 added. 



IKvide by 12)538 12 8 ^ 

JE 44 17 8 21 ^ 
12 



£538 12 8 



£. i.d. 
DMde by 9)137 9 6 

£ 15 5 6 QV9. 



DECREASE OF NUMBERS. «9 

Om yowtd Subtrftction* Compwmd Dmsum. 



7 25 18 66 
5 36 S3 28 

Vijff^' 1 28 25 28 

■■■ ' " It 
Proof^l 25 18 56 * 

PrcLcticalQuesiions in Simple 
and Comfound Subtractvm 
and Division. 

Fnom 56 thousand and 97, 
lake 2 thovsafid 3 hundred and 
*7. jjfw. 49770. 

From 2 millions take dfaua- 
dred and 99 tiiousand. 

j^m. 1001000. 

From 877 millions, take 977 
thoosaiid. Ahs. 876023000. 

Ftcmxi 1 million of dollaiBy 
taks 3 cents. 

An8. ^999999,97. 

Whftt number taken for these 
five numbers, viz. — ^25-|-32-|- 
W4-294 39,will leave a bun- 
dled and twenty-five? Aris. 52. 

A drover purchased 376 oxen 
for |22560 ; and sold 222 hr 
* ^15540; how many oxen had 
he leil, and what did they 
scana him in ? how much did 
lie pay a head for them, when 
fft purchased ? how much did 
ie receive for those sold by the 
head? ^sid what d& the le- 
mainder stand him in by Uie 
liead? 

Jhu, 154 lefl, stand him m 

£7020; ffave $60 a 
ead — sold for ^70 ; 
1iK)se left stand bim in 
$4&f 58 4^. 



When the divisor is a com- 
posite number, divide by one 
of those numbers first ; and tbe 
quotient by the other number. 

£. 8, d. 
Divide 3)30 15 6 by21=±Sx7 

7) 10 5 2 

£ 1 9 3^«»|f Mi. 



Div. 8)45 16 by 32=8x4 
4) 6 14 6 
£ 1 8 7 SAtf. 



^ ^£« i* d, q, 

Div. 6)146 12 10 Oby 42=6x7 

7) 84 8 9 8| 

iE 3 9 9 3,»=|| 



£. 9^. d»qT, 
Div. 8)388 4 8 0by64=8xB 

8)48 10 7 

6 13^ 



70 DECREASE OF NUMBERS. 

' Compound Subtradion. Compound DividoiL 

A ffiocer bought 25 cwL 3 qrt. From a piece of cloth of 1 1^ 

14 Us. of sugar, for {207 ; and yards, dhectkms were given to 

toJd 18 cwt, 1 qr. 14 lbs, for make 12 coats from one quax^ 

{183, 75 ; what was there left, ter of the above piece. Hovr 

and how much did it stand him much cloth did each coait 

in? Ans. 7 cwt. 2 qrs. left, contain ? Anf. 2yds. Iqr. 3». 

It stood him in J23, 25. If 11 tons of hay cost £25 

The war between England I69. ^i^Jl how much is it per 

and America, commenced April ton? Ans, £^ Bs. IHd, 

l^th, 1775 f and peace took If 20 gallons of brandy cost 

place JanuaiT 20th, 1783. £lo %s. Bd.9 what is that per 

How IcHig did the war con- gallon ? Ans. 10s. 4dL 

tinue ? If l37BIb$. of cheese cost 

Y, m,d, £35 175. Sd. Zqrs.y how much 

1783 1 20 is it per^.? An». ^d. Igr 

1776 4 19 A party of 11 persons ex- 

' pended at one time £4 2t. 

jffw. Frs. 7 9 1 11 c^. ; how much would be 

" • ■■ an equal individual share ? 

Ans. Is, Sid. 

What is the difference be- A person receives a yearly 

tween twice three and sixty, income of ^750 ; and his daily 

and twice sixty-tluree ? v expenses during the year are 

Ans. 60. on an average 56 cents. How 

Methuselah was 969 years much has he saved at the close 

old when he died ; how old* of the year ? Ans. 645,60. 

was he 777 yeais before his What must a person's income 

death ? Ans. 192. be, whose expenses are {3^. 

A man is indebted to A j|45 ; by the week, that he may be 

to B p% 50 ; to C {125, 75 ; enabled to lay up at the yeai^ 

to D g97 > ; to JE {65, 62,5 ; to end, jj450 ? 

F {163 ; he has In ready cash Ans. {632«« 

{1500. . How will his funds A teacher had 50 pupils; . 

stand, when he has cancelled and it was stipulated, that their 

the above debts ? tuition shoula be 8 dc^lars per 

Ans. ^963, 62,5 left, quarter, in. case they were io- 

A persc»i, at his decease, left dustrious in their studies.. If 

property to the amount of not industrious, such should 

{12,000. He directed by his pay only 5 dollars. It proved 

vwill {540 to be given to the that 30 were industrioosy and 

poor; his widow to receive 20 were lazy. How much 

"" ..,..«_ .-.. ^'^ the teacher sustain by 

? Ans. {60.^ 

And the boys muek 

Ans. {1692 each. more. 




r 
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Compoamd Subtraction, 

If a penny is taken from 187^ acres. These were to 

£1000, men Qne shilling add- be divided equally between 

ed; one shilling and eleven his four sons. How many 

pence again taken from it ; acres did each son have ? 

what sum remains ? Ans. .i^ 190 2 S8f. 

Ans, £999 19. Which is the greatest, IS 

A fanner had four farms ; times 50 : or 11 times 60 ; and 

the first contained 167 acres^ wi]uait is tne difference ? 

2 roodSf and 20 rods; the se- Ans. the 1st, greatest ; 

oood 215 acresy 1 roodj 15 rods; the diflference 90. 
the third 192^ acreSf the foijorth 

« 

Qfuestions rekUhe to Conymtnd. OwnoM. 

1. What is Compound Subtraction ? and what is Compound 
Division? 

2. What is the rule for Compound Subtractioo, in dollars and 
cents ? also the proof? 

3. What is the rule for Compound Division, (n dollacs and 
cents? also the proof? 

4. What is the rule for Compound Subtraction, in money> 
weight, &c. ' ? also the proof ? 

5. What is the general rule for Compound Division, in mooeyy 
weight, &c. ? also the proof? 

6. What is the rule when the divisor is not over 12 ? 

7. What is the rule when the divisor is a composite number ? 

8. To which of the rules respettively do the terms apply, 
and what is their import, viz. — Dividend, Minuend, DWjsmi 
Subtrahend, Remainder, Difference, and Qjuotient ? and where 
ue their several positions ? 



SUPPLEMENT TO MULTIPLICATION. 

To multiply by a mixed number; that is, a whole number, 
and a fraction joined to it» which fraction is expressive of a part 
of one whole number, as 3^, 4i, 5i, &c. 



(74) 



DUODECIMALS, OR TWELVES, 

USUALLY CALLED 

CRC^S MULTIPLICATION. 



This is a rule used by ardficeiSy in computing the contents of 
their work* It is founded on the piincqc>(e of twelves, in the 
fractional parts ^of a foot, viz. for inches, seconds, thirds, &c. 
as in each of these denominations one is carried for eveiy 
twelve. 

Inches are often called primes i parts of inches, seconds ; 
and parts of parts, thirds, &c. 

Sexigessimals, or sixties, might be conducted on the same 
principles, except carrying b^ 12, cany by 60, for the fractional 
parts of an hour ; viz. for minutes, seconds, thirds, &c. 

RtLE FOR Duodecimals. 

1* Write tbe multiplier under the ccHresponding denomina^ 
tions in the multiplicand. 

2« Begin with the highest denomination in the multiplier, 
and multiply it into e^ch term of the multiplicand, commenc- 
ing with the lowest term ; and write the result of each multi- 
plication under its respective term ; observing to cany one for 
every 12, from each, lower denomination fo the product ofihe 
next superior. 

.3. In like irianner multiply tbe inclic^ or primes, in the 
multiplier, into. ^11 thfe denominations of the multiplicand, and 
place the result of each 'term one remove to the right-hand of 
those in the multiplicand, carrying by 12 as before. 

4. Proceed with the seconds in the multiplier in the same 








'JISS^.JSZJ!fS. 



II f * 
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DUODECIMAts, OR TWELVES. 71 

square feet m a board, 14^2. 8 m. kagf wamft' 



Ft. 

14 


8 
2 


29 
2 


4 
5 4 


31 


9 4 Ms. 



How many square feet in 10 boards, each 15^« Sin. kng^, 
and 1^. 10 in. wide ? 

Ft* in. 
15 3 
. 1 10 



16 3 
12 8 6 

«7 11 6 
10 

279 7 Ansl 



How many solid feet of bark in a load! ftZuuhogf %fL 
4 in. wide, and 6/r. 4 ^. high ? 

ft. in. 
•^73 
34 ' 

21 9 
2 5 



24 2 
6 A- 

146 
SO 8 

153 8 



G^ 



An». led. %Sft. Oiii. «' 



i 







t-'%''%-zW: 



r 



in) 






JIEPUCTION, 

Reduction is^e brjm^orchangiog of numbers from one 
deDommatioD to another, ivithout altering their value : ^as a 
yound reduced to farthings ; or a hundred weight to oimces ; 
, yet they istain their res^ctive values equally as before, although 
iieir respective d&MnwnoXiofM have undeigone a diange. Be- 
cause $60 farthings occupy more; places of^figures than unity or 
Mie, under the denomination of pounds, yet their intrinsic value 
is the «ame. So also 6( 1792 ounces and 1 hundred weight. 

There are two kjnds of Reduction, viz.—Descending and 
Ascendiiig. tleduction Descending is, when laiger denomina^ 
tions arebr^ht,or descend into smaller ; as shillings into pence; 
abd feet into inches^ &c» This is accomplished hy Multiplica- 
tion. 

Kedtiction Ascending is, when smalleT denominations aie 

~l^h>ught. Or ascend to larger ; as shillings to pounds, ounces to 

pouAds, quarters^ &c. ''Pfais is accomp^shed by Divisioo, ' 

'filTLE. ' 

IMtipiy'the higher denominaUon given, by so many of the 

iMSit lower, as make one of tiie greater ; and to that product 

, add die figures of the same denomination, if any, in the gifen 

> isom ; and ttms* proowd until it is brought as low as the question 

ipc^idies. 

'P^o&f.-^bange the order of tbe question, and divide the 
^ibst product by the last multfpfier. The remainders seveiallyi 
•If My^'in each division are of &e flaitte denomination as the r«^ 
4^€tiVer^*vid4^iid8. 

WhenimftU^r denomiiatioDS ave to be Irdugfat into mns^ 
itt pence into sbiUmgs, gallons into hogsheads, Uc. 



80 REDUCTION, 

Rule. 

Divide the given suni by as many of its own denomination 
as wUl make one of the next greater ; and so on from one deno- 
mination to another, until it is brought or ascends to the deno- 
mination required. 

Should there be a remainder in dividing, it will be of the 
same name as the dividend whence it arises. 

Note. A given sum of different denominations, to be reduced. 
Is of the pature of a fraction, and therefore is a broken number. 
The different denominations, subordinate to the highest, clearly 
show they ar^but parts of one unit of the highest. If £2. 17*. 
6(2. 2 qrs. were the given sum, the shillings, pence, and far- 
things of it are only jthe parts of one pound, and not a whole 
pound, or unit, to be added to the two pounds. Pounds increcae 
in a tenfold ratio ; but they decrease by 20, 12, and 4, which 
constitute their minor denominations. From minor denomina- 
tions they increase by 4, 12, and 20, as in the table of money ; 
and, in every other table, according to the respective quantities 
of its given denominations. Hence the minor denominations of 
eveiy table of money, weights, measures, &c. are only broken 
numbers, ex parts of one, of their highest respective denomina- 
tions. From these considerations, it would not have been im- 
proper to have treated at laige oi Fractions, previous to Reduc- 
tion. But as this would be a deviation from the long established 
usages of authors and compilers of Arithmetic, I have pursued 
the old method in this partioular. Yet the suggestions already 
given are essential to the learner, to aid him in the acquisition 
of these rules. It is indispensably necessaiy to the student, 
carefully to observe the given sum ; in what denomination k 
stands ; to what denomination it is to be reduced ; vt^hether 
by descending, or ascending ; and what are the several deno- 
minations by which to multiply or divide the given sum, as 
the case may require^ in order to obtain the desired answer. 
This renders it important to understand thoroughly the different 
tables of weights, measures, &c., and in pursuing these direc- 
tions the work is easily and speedily accomplished. 



I 
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^^^•"~Pouodsx^O»give shillin^^s ; shfllingsXlS, give pence ; 
pence X 4, give farthings. So 1 Cwt.X4, gives quarters; 
quarters X 28, give pounds; ))auiidsX16, give .ounces; and 
^junces y 1 6, give drams. By inverting these orders, by division, 
^ numbers ascend to their primitive state. The same would 
be true cf »9«vy other table of measure, &c. 

REDUCTI(»4 D£SC£NI>iNa 

Example.— In £28 lis. U. 2^. how mmxf faHfakies ? 

£ 8, d,qr, 
98 12 4 2 
20 added in the 12 flings. 

S72 shilling. 

12 penpe in 1«. aod add tbe 4d. 

6868 pence. 

4 &rthi»)gs,aiidadd11)ie2£ur 



Mt, 274^4 iurthings sought in the quMt. 



' 2. In £34 lit. 9d, 1 ^., liow inffl(7 farthings ? Au. 35125, 

3. In £44 15s. 7(1. 2 ^rt. how many iarlhii^? ^M. 42894. 

4. In £71 5s. lid., how many pence ? An$. 17111. 

5. Id £94 i5f., how many shilUi^ ? '^ns. 1895. 

6. In £310, how many rfiilHngs? Aif. 4900« 

7. In 16s 11., how many pence and ^rthings ? 

Wjj|f.l99i.7969n. 
B. bi fe82, at 6s. each, how many farthings l^'Ant. 167^1^* 

9. In ^582, at 8*. each, how raaiQr (aTthiogs ?— -4iu. ti^^^^ 

TO. in 36 g imi eas, at 28s. each, how many pence 7^^* 

11. hk 4et pirtoles, at C£i. each, bow many ahilU,^'^^ 
pence? A^.^^^^^^ ^ff^ 

12. In 26 half Johannes, at 48s. each, how maiiv* v^^^B^ 
and tbieepencoit—JlM. 1248s. «4»6«ix^ ^^^^^ 




U REDUCTION. 

13. In 125 French crowns, at 6^ Sd. each, how many pence 
and farthings ? Am. 10000(2. 40000gr5. 

Rule IL 

REDUCTION ASCENDING- 

in 35l2&qn.y how .many pence, shillings, and pounds? 

Farthiogs in a penny 4)35125 

Pence in a shilling 12) 8781 Iqr, 

Shilliil|;s in a pound 20) 731 9d. 

£ 36 lU. 
-^^ An$.£^ lU.9dAqr. 

•2. In 42894Qrr5., how many pence, shillings, an(^ pounds ? 

Ans. £44 13«. Id. 2^r. 

3. In 17111i., how many shillings and pounds ? 

Ans. £71 5$. lie?. 

4. In 18965., how many shillings and pounds l-^Ans, £94 I5ff. 

5. In 42009., how many pounds ? Aru, £210. 

6. In 199(2., how many pence and shillings ? .^715. I65. Id. 

7. In 167616^5., how many dollars at 6«. each ?— .^9m.{582. 

8. In 2234889r»., how many dollars at 85. each ?— J^m. $582. 

9. In 12096(2., how many guineas, at 2Ss. each t—Ans. 36^. 

10. In 11088(2,, how many pistoles, at 22«. each ? — Am, 4Sp, 

1 1 . In 2496 sixpences, how many half Johannes, at 48^. each ? 

Aru. 26 half Johannes. 

12. In 4992 threepences, how many half J<i)annes, at 489. 
each ? Am. 26 half Johannes. 

13. In 10000 pence, how many French crowns, at 69. 8(2. 

each ? Ans. 125cr9. 

* 

14. In 40000^3. how many French crowns, at 6«. 8(2, each ? 

Ans. 125 Crowns. 

15. In 18144(2., how many moidores, at 369. each ? — Am.4Z. 

16. In lZS1^qrs.9 how many moidores, at 365. each? 

Am. 42 Moidores. 
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my)UCTioN OF federal Moia;Y. 

This is readily accomplished with^t imag at length, either 
Mul^plication or I^ivision. As decimals are framed on the 
principles of tens, as whole numhers are, it is necessary only to 
bear in mindy that dollars are made cents by annexing two ci- 
phers, which is equivalent to multiplying tiie dollars by 100 ; 
and dollars become mills, by annexing three ciphers ; but in 
either case, no separating point is used: *So, if a given sum 
already stand in dollars and cents, it is only to take away the 
separatrix, and ^ey all become cents : or if dollars, cents, and 
mills ; remove all the separating points, and they all become 
. mills. If the sum is given in cents, annex one cipher, and they 
all become mills. To reverse the order, mills are made cents, 
by separating one %ure from the right-^iand for mills, which i& 
equivalent to dividing by 10 ; and cents are made dollars, by 
separating. tWo figures from the right-band for cents, which is 
the ^mne as dividing by 100. Thus dollars will *stand at the * 
left-hand of the separatrix, and cents and mills at the right. In 
order to distinguish dollars from cents, when they are connected 
In a given sum, the separatrix is indispensably requisite. It is 
left optional with the learner whether to separa^ cents and mills, 
or not 

Examples. 

Reduce ^56,67 into cents. ^ Ans. 5667 Cents. 

Reduce ^42,l5 into mills. Ms. 42150 MUls. 

Reduce £34,00 into cents. Ans. 3400 Cents. 

Reduce ^5,09 into mills.- Ans. SO^O Mills, 

Reduce JllO into mills. Ans. 110000 Mills . 

Reduce 51676 mills into dollars. ' Ans. $51,67,6. 

Reduce 31702 mills into dollars. .^n*. $31,70,2. 

Reduce 25000 cents into dollars. Ans. $250,00. 

Reduce 5375 mills into dollars. Ans. $5,37,5. 

Reduce 18005 mills into dollars. Ans. $18,00,5. 

In ten dollars and six cents, how many mills? — Ans. 10060 M. 
J In twenty dollars and two mills, . how manj^ rt^S^l^ 

Apa. 20002 Milh 



. In 5m. hundred anj^ twenty miils, holr many dollars f ^ 

> ^ 5^rtl. 80^2,0* 

In seyen bundled' and three cents, how* many dollars ? *' 

•ftw. g7,0S. 

Troy Weight. 

In 20 ingots of gbldieach weighiog; SUb, llaz^ l^jpfwt l^grs, 
how many g;ra]ns ? 

2 II 16 16 
12 ounces in a ib« 

35 ounces. 

20 penny we^ts in an ounce* 

716 penqywe^hts. 
24 grains in ope pennyweight. i 



2880 
1432 




17200 grains, . 




Div. by 24)17^00(716 16 left. 

168 


20)716(35 16 Irft. 
«0 


40 

24 


116 , 

100 



UQ 16 

144 V — 

16 oar. 

— 12)36(2 11 left. 

24 

U 



Ans. 2^. lln^*. lepTsoL KgrSj 



n 



REDUCTION. 9$ 



How manj grains, are there in a silrer taDkard, that weighs 
m. lOoz, ISpwt. ngrs. ? ' Am. isn4gn. 

In 3/6. 9o2'. l^pwL ISgn. how many grains ? ** ^ 

.1^.22071^. 
In 16764 grcdns, how manj pounds, &c. ? 

Aju. ilh, IQoz, l9pwU I2gr$, 
In 22071 grcdnSf how many pounds ? jS^. ]^3 9 19 15. 

Avoirdvpm Weight. 

In 76ctv/. 2^r«. 21/6. 14o2r. how many ounces ? 

« 

Proof. 16)137438(8589— 1402r. 
128 [left 

94 
80 

143 
128 

168 
144 

14 



Cwt. qrsJb. oz. 
76 2 21 14 
4 


306 qn, 

* 28 


'2469 
612 


8589 /6s. 
16 


51548 

. 8589 

1 


13745W ^. 


28)8589(306-dlJklieft. 
84 


189 
166 



4)306(76— 2^«. left. 

^ . 

26 
U 

21 « 

Iq 9ti. KUrsot. l». 17/6. l«02r., how many ounces? 

j{iu. 90332oar 

, In 13743807., how many hundredweight, &c. ? 

'* * Ans. 76CW*. 2gr. 21/6. 14oz. 

. * H 



1- 
■I 



.* 



g« R8DU0TI0N., 

In 90S3Sir<.j how many hundredweight ? 

Aru. 2t lOcwt. lqt.nlb. l2oz,l4drt. 



Apothecaries* Weighi. 
InTjfc. 98. 73.2^. 76gTS., how many pounds, ounces, &c.? 



' lb. 

7 


9 


3. 3-gr9. 
1 Si IS 


M 




. 


' 98 






8 






761 


- 


• 


8 


V 


« 


S256 




1 


20 




• 


45116 




1 




3)3S66 

8) 751 2 left. 


51 

40 ;; 




> 12) 93 7 left. 


lU 

100 

116 


<i 


79 left. 




■ 1 1 1 ^ 
Am. 7ft. 9<Mr. Idrs, 2acr. ISgfn. 
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In 2056%f»., how many pounds Apothecary Weight? 

Ms. 3/6. 6oir. 6dri. 1«T. IBgn. 
In 4511fiig'r«., how many pounds Apothecary Weight ? 

7/6. %5z. 7(irj. 2«cr. 15^< 

In 3ft. 6o/.6(ir^. Iscr. 16^»., how many grains? 

Ans. ^^BBgrs 



r 
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Dry Measure, 

In 36 bushels^ how many pecks, quarts, and pints ? 

Ans. U4pks. lU2qt$. zm4pis\ 

In 676itf. 2pk. Sqt. Ipi,^ bow many pints ? , Ans. 4^7pts^ 

A man would ship 1925 bushels of wheat in tierces, cwitaining 

6 biuhels and 1 peck each ; how many tierces would he lequiie i 

Ans, 20S tierces. 
In 2304 pints, how many bushels ? Ans, 36 Bushels. 

In 4341 pintsy how many bushels, kc* ? • '^ 

Ans, 67&tM. 3pM. 55^*. Ipt, 

In 308 iierceSf each containii^ 6 bushds^ 1 /?edfc, how mar^ 

bushels would they contain ? Ans^ 1926 ^Ae^y. 

^ine Measure. 

In 8 tofi« of wine, how many hogsheads, g;alIon8, and quarts ? 
AnS' 32 hogsheads f ^OlS gallons^ 8064 ^var^ 

In 14300 pints of wine, how many hogsheads ? 

^m. 28 hog^adsy 23 gallons^ 2 quarts. 

What number of bottles, containing 6 ^/« each, can be filled 
\iHtha barrel of cider ? jJn*. I68, 

In 8064 quarts of wine, howr many tuns ? Ans, 8. 

In 2016-gallons of wine, how many tuns ? jjn*. 8. 

In 28 hogiheadsy 23 gaUons^ 2 giiar^, how many pints of - 
wine ? Ans. 14300. 

How laige a cask would 168 hottlesy each containing 6 giUsy 
fill ? jjiw. 1 harrd. 

How many pints, quarts, and two quarts, of each an equal 
number, may be filled from a tun of wine ? Am. 288. 

i 

Long Measure. ;; 

In 62 mUesy how many rods ? Ans. 19840 f '^ 

In 76 yards, how many barley corns ? jjn*. 8208 , ''' 

How many barley corns will it take to reach from Philadel- 
phia to Boston, it bejing 343 miles Am, 65197440 



- \ 
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How manj inches round the globe, it being 360 degrees ? 

Ans. 1685267200. 

How many times wi]l a wheel, 15 feet 6 inches in circum- 
ference^ turn round ingoing from New- York to New-Haven, it 
being 90 miles ? Ans. 30658y',V* 

In 15840 yard$i how many miles and leagues ?-— j9n«. 9ifi.=^. 



Land or Square Measure, 

Id 317 acreSf 3 roodsp 32 rods, how many square rods, per- 
ches, or poles ? Ans. 50872. 

In 26974 square rods, how many acres 1~*Ans. AMB 2 14. 

If a piece of land contain 74 acres and 3 roods ; and an in- 
closure of 25 acre» and 2 roods be taken <j»ut of it, how many 
rods are there left ? Ans, 7880. 

Qoth Measure, . 

In 72 yards^ how many nails ? Ans. 1 1 52. 

Id 234 yardsf 3 quarters', 2 nails, how many nails ?— j2fi5. 3758. 
In 61 dls English, how many quarters ? Ans. 305. 

In 72 ells Flemish, how many quarters ? Ans. 216. 

In 56 ells French, how many quarters ? Ans. 336. 

Id 123 ells English, hoW many ells Flemish ? Ans. 205. 

In 1920 nails, how many yards, ells Flemish, and ells English ? 
Ans. 120 yards, 160 eUs Flemish, 96 eUsEngli^ 
In 3758 not/s, how many yards ?— jSn«. 234^c29. 39^7. 2n. 



£b/ul .^6astt re. 

In 12 tons of hewn timber, how many solid inches ? 

j3»». 1036800. 
In 20 tons of round timber, how many inches l—Ans. 1382400. 
In 27 cords of wood, how many solid feet ? Ans. 3456. 

In 49^4 feet of wood, how many cords ? Ans. 38. 

Grindstones are sold by the cubic foot, commonly called a 
stone, the contents of which are found thus : 
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^ RVLE. 

Add Kalf of the diameter to the ivhole diameter, then muj- 
fiply this sum by half of the diameter, and the product %.the 
thfclmess : divide the last product by 1728, the cubic inches in 
a foot, and the quotient will be the contents in £eeU and the re- 
mainder cubic inches. 

JVflfe--The diameter and thickness will be taken in mdm^ 

\. How many cubic feet in a grindBtone, 36 indWs in diamtteiv 
and 4 ftnc^5 thidc? 



36+18x18x4=3888. Then, U28)3888(2/ert. 

3466 

432 
4 quarten* 

' 1728)1728(1 qmrter. 
1728 
jStifi %fi. Iqr. 

2. What aie the contents of a grindstone, 42 mmAm ibiK- 
ameter, and 5 inches thick % 

42+21 X?l X 6-M7?8=3,f :}|i/ce^ An». 

3. How many cubic feet in a gripdstooe, 28 ificfte» m H^ 
ameter, and 3^ inthes thick ? 

28+14xl4x3i-M728=lT4U, ^Mefeti. Jh$. 

Time. 
In 32 wedbt,bow masiy day^, houn^ minutes, and seconds ? 

Ans,224d. 5376%. 322660^ 19363600^. 
Ill 245 daysj 18 hoursy 36 mimUetf how many minutes ? 

Am. 353n&r 
H2^ 
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In 363916 minutes, how many weeks ? — Ans. 35w. Od. 18fe;S6'. 

How maDj^ days from the birth of Christ to Christmas X827, 
anowing the year to contain 365 days and 6 hours ? 

Ans. 667311 days, 18 hours. 

If ^ person's age be 50 yearSf how many minutes old is be, 
calliog the year 365 days f j9f». 26280000. g 



Circular Motion* 

In Bs. IB^. 45'. 25''., how many seconds ? j9fu. 931525. 

In Ss. 12**. 36'., how many minutes ? .5n*. 9756. 

In 931525 seooMis^how many signs, &c. t—Ans. Ss. 18o. 45'. 25". 
In 9766 minutes, how many signs, &c. ? ^iw. 5*. 12^. 36'. 
b 265376 $econdsg how many signs, tSic. 

Ans. 2». 130. 42'. 66*' 



ijt 



Practical Questions. 

In £375 15*. Si., hair many pence, twopences, threepences, 
fdnpences, sixpences, and shillings, are contained ; and of each 
' s>) equal number? 

1+2+3+4+6+12=28.- jJnt. 3221 of each* 

A person borrowed Sfgm* at 285. each ; 36 £. c, at 6*. Bd. ; 
iOpis,, at 22s. ; and $140 at 6». each ; how many moidores, at 
36*. each will replace the loan ? Ans. 71. 

A merchant purch^d three pieces of cloth ; one contained 
28ycfe.; one 28tf. E. ; one 28c. Fl. ; how many ells French were 
there in the whole ? Ans. 56 Ells French. 

Two ships, one 98/^. 4m. in length, the other 90ft. long, sail 
for Liverpool, a distance of 3000 miles. How many more times 
wfll the shorter shipvsail her length, thdn the longer one, in 
reaching the destined port? Ans, 14916. 

If the nation^ debt of tlie United States amount to sixty- 
three millions of dollars ; how long would it lake one to count 
over the sum, counting^ fifty dollars a minute, and employii^ 
himself Shrs. daily, until it was completed ?— ^ns. lyrs, lOdys. 



REDUCTION. 91 

Suppose a ship homeward bound from Madeira, laden with 
SlOpps, of wine, 350A^|. and 126 haJfkhds. ; hoiy many gallons 
in all ; and allowing every pint to be a pound, what was the 
burden of the ship ? 

^715. 65079^aZ. and the burden was 232^. SctxL Zqrs, 

If a cannon ball were to £y one mile lb 7| seconds; how long 
would it take to reach to the sun, which is distant 96,000,000 of 
miles lirom the earth ? Am. 22^rs. 303d. Bhts. 

If the sun travels through the twelve signs of the Zodiac in a 
year; bow many 'degrees, minutes, and seconds would there be ? 

* Ans. 360<>, aieOC* 129600(y' 

Questions reUstvoe to Reduction. 

I. What is Reduction ? 

S. Is the intrinsic value of an object ch^jngedby Reduction? 

3. How many kinds of Reduction,*and what are they called. ? 

4. What is meant by Descendit^ and Ascending ? 

5. What is the rule for Reduction Descending, and why tie 
effect produced ? v 

6. What is the rule for Reduction Ascending, and whycfts 
effect ? II 

7. By what gradation is Reduction Ascending, or Descendiqp 
accomplished, of any table of Money, Weight, or Measure ? 

8. How are Doublooii^ Moidoi^^ Guineas, I'istoles, and 
Crowns reduced to Shillings, Pence, and Farthings ? 

« 9. How are Dollars red|iced to Cents, and Mills ? and Milk 
and Cents reduced to Dollars ? - 

to. What is the rule for finding the cubic feet in a Grind** 
stone ? 

II. If it were required to find how many Shillings, Ninepen-» 
oes. Sixpences, Threepences, Twopences, and Pence there are 
in £l#00, and of each an equal quantity^ how., could it be as- 
certained? 

12. Which contains the most ounces'1800^. Troy, or 1350/6. 
Avoirdupois ? * 
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JVbfe.— Before entering upon a treatise of Fractioiny it may 
be useiiiJ to premise a few considerations, 'which will tend to 
assist the learner in a more comprehensive view of their nature 
and desi^. Ware the derivation of woids, and their radical 
significations well understood, it would be seen that the ttdir 

; iwiol terms, used in |he arts and sciences generally, are not 
merely arhkrary words, adopted without any meaning of their 
own ; but that each is clearly explanatory of its own use and 
import. If this were realized, much labour might be saved, 
and far more clear and distinct ideas obtained from tjus source. 
The yeryterms used in Fractions, are fully explanatoiy of their 
* sigrafifiations and uses. The word Fraction, Ivhave before ob- 
served, is 9l broken number, %nd not upity, or one whole number. 
I! is deri^d from " fractus,"* hroKen. We-have already no- 
ticed in Division, that vikBie the divisor did not exactljr mea* 
sure the dividend, and of course a remainder was left, we had 
a specimen of a brok^ number ; viz. a remainder, which is' 

. - always less than the cfivisor ; for if it w^ere greater, then the 
divisor could ha^ been obtained one or more times over the 
number of the quotient already produced. Here is the origin • 
of fracticxis ; they being only a brc^n number or parts of one 
whole, they are mere fragments broken^ as it were, from it. 
But although they are broken parts, they are neverAeless 
valuable ; and it is bitportant that their value should be ascer- 
, tained and saved With equal propnety might a watch be 
thrown away as of no value, because its chain, or one of its 
wheels was broken, and it was therefore severed into parts. 
By putting these parts together, in a skilfu^manner, it might be 



^ 
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scstoied to a -afhole again, and its value lemain 
"But Witiiout skill in com^iiDii]^ the parts of broken numbers, no 
b^iefit could arise, or object be effected. This is therefore to 
be accomplished solely by a thorough kpowledge of the nature 
and operations of broken numbers, and has rendered a treatise 
on this subject indispensable. It may tie proper here to re- - 
mark abso, that the terms Numerator and Denominator, which 
jlre abundantly used in Fractions, are clearly expressive of their 
significations. 

Numerator, is derived from the participle " nw/t^rfliu*,"* ' 
v^hich signifies numbered. The^Numerator, which answers to (be 
i«mainder after division, shows how' many parts are to be taken 
fiom the divisor ; or the numbered parts in reMon to the parts 
of the divisor. The term Denominator, is derived from ** de- 
naminaius^ signifying, denominated, pamed, or distinguished. 
If the divisor hicludes a given number, wbi||jber this number is 
composed of a greater or less quantity of figured, still it is but 
one divisor given, to divide a given dividend ; and as these 
* parts are taken collectively in. a divisor^ or one given sum, in 
dividing, when there is a remainder after division, this re- 
mainder less than the dividend, is placed over it ; but the di- 
visor is distinguished into parts, which are expressed by the ' 
number of figures of which it is composed, and it imports de- 
.nomdnatedf named^ or distinguished into the parts of ilB whole, 
and thus is caUed I)enobH&ator. ihifce the. Numerator de- 
note the nnfimbered parts of the, remainder ; and the Denomi- 
nator d|pote8 the denominated, or distinguished parts of the 
Divisor. If 7 parts ^ numbered*as remainder, and the divisor 
is composed of the number 9, and the 9 coa|kitutes but one 
KP^; y^U ^ben placed under the Numerator, fraction-wise, 
it is denonUnatedt or distingmshed into 9 pans ; as } ; meaning, 
that 7 parts are to be taken from 9 parts, which consequently 
cannot Ite equal to a whole, or }. 

Fractions, or broken numbers, ate expressions for any assign- 
aUe, or numbered part of a unit, or of a whole number. Th^ 
are usually divided into two kinds ; viz. Vulgar ahd Decimal, A 



* Fractus, numeratus, and denominatuf, are respectively Latin perfect pajll- 
tIplM. 
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Vnlgar. Fraction is expressed by two numbets placed one. 
above the other, with a line <kawn between them, thus ; }, f » 
if &c. and signify two-thirds, three-fourths, and four-fiiths. 

The figures above the line, are called Numerators ; those 
below it are called Denominators. 

The Denominator (which is the divisor in division,) shows 
how many parts the integer, or wh<^e quantity, is divided into : 
the Numerator (which is the remainder after division,) shows" 
how many of those parts are meant by the fraction. 
* It is evident from the manner of representing fractions, that 
when the Numerator only of. a given fraction is increased, the 
▼alue of the fraction becomes greater ; but when the Denorai* 
nator only is increased, the value becomes less. It is henoe 
clear, that if the Numerator and Denominator are both equally 
increased, or both equalhpi diminished, the value, in either case, 
IS not altered : theie^re, if both are multiplied by any number 
whatever, or divided by any number which will exactly inea- 
%iire both, other fractions of equal value will be obtained. It b 
lience apparent, that eveiy fraction can be expressed in a variety 
of forms, all which have the same sigpification. 

Vulgar Fractions are distii^ished by various names, viz.— 
single, or simple, proper, improper, compound, and mixed. 
- A single^ or simple fraction, is an individual fraction, ex* 
pressed fraction wise, unconnected with any other fractions. It * 
does not necessarily imp^ that the Numerator is greater or 
less than the Denominator ; thus ^, or J, would each be eitbnr 
single, or simple fractions. . % 

A proper fraction is, when tlie Numerator is less than the 
Denominator ; at { , j ^ , &c. 

An itnproper fraction is, when the Numerator is greater than * 
the Denominator ; as f, V> &«•. 

A compound Fraction, is the fraction of a fraction, connected 
by the word o^; as J of J of J, or ^- of ? of f , &c. . 

A ndxed number, is composed of a whole number and a frac- 
tion ; as 5 j, 6f , 8|7| , &c. 

Any whole number may be expressed like a fraction, by 
drawing a line under it, and putting one for the Denominator ; 
as 8x=:f, 6=4, 12= V% ^* 



<«B»> W^ ^^fi^ "W <«B»> W^ ^p^y 




tVie 



w 



•• 



96 REDUCTION OF 

1.^ Wjbal is the lea«t common multiple of 4| 5| 6| lOt 

6)4, 6, 6, 10 

«)4, 1, 6, % 

2, », 3, 1 

; 6XSXZX3=60 jfas. 

■J 

3 Whftt is the least number that 3, 4, 5, 8, 12, will measure ? 

• Am, ISO. 

3. What is the least number that can be divided bj the 9 
difi^itSy without a remainder % Am. 2620* 

Reduction of Vvlgar Fractions^ ' 

Is brining them out of one form into another, to piepaie 
tfaem for the operations of Addition, Subtraction, &c. 

Case I. 
Th fMreouxUt or reduce FVactiont to the lowest tertm. 

, Rule. * 

• 

1. Find a common measure, by dividing the greater term bj 
the less, and the last divisor by the last remainder, and continu- 
ing the division down, until nothing remains. The last divisoif 
which left no remainder^ is the common measpre. 1/ there are- 
more than two numbers given, of which to find the cominon 
measure ; proceed as with the two numbers above ; and with 
the common measure of these, divide another number as be- 
fore, and should there be a fourth number, divide it by the 
common measure last found ; and this last common measure will 
divide all the given sums, without a remainder. Should it 
happen, that no number greater than one would divide the 
given sums ; then these sums are said to be primes to each 
other, and cannot be reduced any lower. Or, if one can locate 
upon a number, that will divide both parts of the fraction» 
without any remainders, it will shorten the work. 

.2. When the common measure is found, reduce both teims 
of the fraction by it, and the quotients will ibrm the fractions 
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Inqpured. Ciphers m ibis i^ht-haod (^both terns maj beie- 
jected. 

t. Reduce ^ to its lowest terms. 

• 66)72(1 

66 last diTJiKir. 



. 6)66(11 
66 




Remaindtf. 


Common measure 6 


66 11 
7212 


S JKednce i^ to its lowest teims. 


176)226(1 
175 


60)176(S 
160^ 


25)60(2 • 
60 


Remaioder. 


n«2a9'*"- 


• 


1 



Au. H* 



^ fteduce f^ to its lowest terms. Au.^. 

4. Reduce Hit to its lowest terms. An. |f . 

JVofe.— lu all aoBwers, the fractions should be induced as }ow 
as posdble. . 

Ca8b IL 

^^ ♦ ' 

^ To reduce a mixed number to its equivalent improper frac- 
tion. 

Rule. ^^ 

Multlpily the whole number by the denominator of the frao- 

T 
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tion, and to that product a(fd the numerator, and this sum written 
over the denominator, will give the fraction requimd. 

JVbte. — Eveiy mixed number must ** necessarily form an ini* 
proper fraction. 

L fieduce l^ to its equivalent improper ftactioi* 

6 

^ / * S 12x6+8=:^ 

t* Reduce 25} to its equivalent improper fraction. 

S. Reduce 47 \l to its equivalent improper fraction. i 

4. Reduce 51 J to its equivalent improper firaction. { 

Case IIL 

To reduce an improper fraction to its equivatent whole, or 
mixed number. 

Rule. 

Divide the nui^erator by the denominator, andt the quotieiit 
will be. the whole number, and the remainder will be the QUDM* 
lator to the denominator. 

\. Reduce T to a mixed number. 

^ 8)68(7| AlB. 

66 . 

%• Reduce ff to a mixed number. Am. i^^ of 8{« | 

3. Reduce -i" to a mixed number ' Ans. 51 J. 
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4. Reduce I^ to a mixed number. Au. 850}. 
Ik fieduneHio a whole number. Jbu.9. 

Case IV. 

To reduce a whofe number tb an equivalent fiacttoDt hariog 
a giv«n deooomiator. 

^ RvxA.' 

Multiply the whole number by the gvren denominaton an<|| 
place the pnduct over the said denQminator» and it wiU>lbim 
the ^ioction required. 

L Reduce 8 to a fiactioi]^ wfaose denominator is 4. 

8x4=2^. Am. 
. 1> Reduce IStaafiactionywhose denominator is 9. 

5. Reduce 25 to a firaction, whose denominator is 4. 

4to Reduce 50 to a fiaetioDy whose denominator is 6. 

Au. HP or SI. 

. Case V* ^ 

To reduce a compound fraction to an equivaTept smiple one. 

1/ Reduce whole and mixed numbers to improper fractions. 

S. Multiply all the numerators together for a new numeratoTy 
and all the denominators for a new denc»ninatory and they will 
fonn the fraction required. 

!• |iednoeiof|of]|'toasimf^ fraction. 

fx3x7=4« il 



m 



«X4X8i=a56"~12« 



Jifif. 
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i^tkleduce 6i of } of fjjfLi^ to a nnpk 

1' 



« 



V of J of I of 8 90x4x1 x^^tWhm jy^ 

' Sx 6x8 ^9-1080=87 
^ S« Reduce | of 4 of | of t\ to a simple fractioD. 

4. tteduce V^ o£ 4 of A to a simple fiactioii* Vr* ^dnt 

6. Reduce } of } of 12 to asimple thictioD. i 

5X4X l=12|r •""*• 

JVbte. If the deDominator of a compound fraction be equal 
to the numerator of another* Xbey maj both be eiyitigM f ^ 
wherever the numerator o{ GOfi balances the denominator of 
another, expunge them ; and multiply the remaining notabai 
continually together as before ; and the answer will be ob- 
tained ; but in lower terms, yet of equal value. 

6. Reduce .f ^ *l of '4 of I to a simple fkactiOL 

3X8=^44 
7X9=^63 •^^ 

7* Reduce .i of 'f ot 'j of '} to a simple fraction. 

•Am. J ; or, if all the numerators and denominaton weie 
multiplied, and then reduced to their iowcsl 
terms, the answer would be the same. 

Thus, 1X2X3X4= g4 «j24asl 

«X3X4X5=W0 • "y *'il20=5 •*••• 

JVote.—- Numerators and denominators may firequentiy be 
oontiacted by takipg their aliquot parts. 



.' 
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& Reduce •} of :| of j* of { of-l?. to a simple fiactiA 

Cancellii^: they stand -ralf <^| of UJ of i of |=/r -^n*- 

Casb VI. V 

To reduce Fractioos of different Denominatioos to equmfent 
Fiactioas, having a Common Denominator. 

RVLK. 

1. Reduce whole and mixed numbers to improper firactioDS 
S. Multiply each numeiator into all the denominators except 
tts own^ for a new numerator; and all the denominators into 
each other continually, for a common denominator ; this written 
under the several new numerators, will give the fractioos re- 
quired. 

./Vote. — ^The reason of this rule is obvious. The numerators 
and den<xninators of each fraction are, in the course of the 
operation, multiplied by the same numbers, and therefore their 
▼alue is not altered. ^ }n this manner, the different given deno- 
minators are made to be of the same quantity, although in- 
creased ; and the given numerators 9re thus enhanced, so as to 
bear the same proportions to their respective new denominators, 
as before. 

1. Reduce f, !» if i to equivalent fractions, having a commoii 
denominator. 

- The first numerator 2X5X6x8=480 

2d numerator 4x3x6x8=:676 

3d numerator 5x3x6x8=600 

^ 4th numerator. 7x3x6X6=630 

Common denominator 3x5X6x8=720 

N^wNu. 2d. 3d. 4th. 

48** •lO goo «30 

Ttv TsV - T3ir ^r 2 u ^ew Denominator. 



M 



148 
72 



«| 144|«!5|1 120p^|£ 90|532IJ 

31 l720«6 l7i«u'6 l720J8 

12 



• # 



t * 
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S. Bcduce 4i It A* 

5X9X11=297) 

5X7X11=386 > New Numerator. 

■^fx^X 9=441 ^ 

7x9x11=^93 New DeDdminatofik 

New Numerator 297 385 • H^ a-^ 

New Denominator 693 693 693 •""*• 



X Reduce 4i,f and $' of !• 

t 

9 8 2 405 54 90 

% 6 9 90 90 90 



4. Reduce j,|,4,| 

an fiA ^ iUiAii. 



The foregoing: is a general rule for reducing fractiooi to a 
Gom9ion denominatCN: ; but as much labour is saved by keeping 
the fractions in the lowest terms possible, the foUowii^ nde 
may be considered preferable. 



Rule II. 

For leducnig fractions to the least common denomtaiatar* 
Find the least common multiple (by first rule in fractions) of all 
the denominators of the given fractions, and it will be the com* 
mon denommator required : divide this common denominator 
by each particular denominator, and multiply the quotient by 
its own numerator for a new numerator; and these new nu- 
merators being placed over the common denominator, will ei« 
press the fractions required^ in the lowest terms. 



r 



VULGAR FRACTIONS. m 

!• Beduoe |, f ,} to their least coifanopifennmiiiiiis ^ ^ 

DeDomtaatogsate4j 4, 6| 8 

2'1, 6, « 



1,3,1 



Fim Dencttnuxaftor 
Second Denominator 
Third Denominator 



6X3=18 1st. Numenlor. 
4x5=20 2d. Numerator. 
3x7=21 3d. Numerator. 



4xSx.3xl=S4 Least Common Denominator. 
Divide the first by 6; 2d. t)y 4 ; and 3d. by 3. 



3 
B 
9 



i C16X«=J 
>45^ 9X4=J 
) ( 6X6=4 



(16X1=80 

:36 

:6=36 



1, 6, S 



SO 
46 



86 
46 



46 



a. Reduce 4i, 3i, si. 



4§, 8i, Si=13, 10, 11 

8) C4XlS=i5« 

8>12{ 4X10=40 ' 62, 40, 5 

4) (3x11=38 12, 12, 18 



4. RedQee|off,{of8i 

8i 

■ ?. 

:5ofI 

6 t 
S4, 36 
4 4, 12 ^^^t oHninon deno m inat oT i 

T, r=12-^ 4X24=72, 36 j^^ 
12—12x35=12, 12 



Jkft 



i 
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6. Reduce li 


hhh 




A. ft. T%» if Afc 


« 


Case VII. 



' ■ To leduce a fractioo of one Denomination to a fraction of 
'' anothery but gi^ter Denomination, retaining the same value*- 

RlTLK. 

' Reduce the given fraction to a compound one, by comparing' 
it with all the denominations, between that ^iven, and that to 
which you would reduce it Then reduce this compound frac- 
tion to a simple one. (By case V.) ^ 

!• Reduce i of a penny to the fraction of a pound. 

By comparing it^ it becomes I of -r2 of ^V of a pound. 

Multiply the Numerators together, 3x J^ ^JiT - - -1 juL 
and the Denominators together, 4X12X?0=966 ^""SSO****' 

5. Reduce I of a farthing to the fraction of a pound. 

« 

I of J of j^ of aV==Ffllff=l^'^T ^^^ 

8» Reduce f of a shilling to the fraction of a pound. 

4« Reduce f of a penny to the fraction of a shilling. 

r^ or |\ Am. 
* 5. Reduce } of a pennyweight tk the fraction of a pound 
Tioy. rAe or^ij "^w. 

6. Reduce § of a pound to the fraction of a hundiedweight. 



^ Aw. 



7. Reduce I of an hour to the fraction of a week. — jjj Jhts. 

8. ReduQe i of a pint to the fraction of a hogshead. 
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^. Reduce f of a pouod to the fraction of a guinea. 

J of V of A=Aim ^. 
t%. Reduce 7 J felongs to the firaction of a mile. 

¥ of J-=f f, or H ^w. 

11- Reduce f of an English crown, at 6». 8rf., fo the fraction 
of a guinea. 

/ |af Vof Aof A=fWIJ^^« 

Case VIII. 

T^ feduce a fraction of one DenominatioQ to a firaction of 
' aMter, bat leas, retaining the same value. 

Rl7LE» 

Inyert the order of the last rule, in comparing the given sum 
with the order of its respective denominatiorjs : tbon multiply 
tile nmneratcMs together, and also the denominators. 

Aofe. — In reducing farthii^ to pounds ; and less to greater 
denominations of any table of weights, measures, &c., in com- 
paring the less with the greater, the several different denomina- 
tions become the dmumdnatorf; hui io reducing from greater 
to less, the several denominations oecome numeraton, from the 
▼eiy nature of the respective comparisons. This case and case 
second, prove each other. 

1. Reduce ^}jf of a pound to the fraction of a penny. 

By comparing it, it becomes ^^^ of V of ^"=11$ 

t< feeiOMvttr^aiiouiidtotbefractioDofapciny ' 
tIf of V of ¥==3i§, oriAfu. ♦ 



puod 




A ^& ^& ^& ^& ^s^ (£^ 



J 



I* 
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Ruuk 



^ 



Haltiply the numerator by the parts of the next bferior 
denomination, and divide the product by the denominator; 
if any thing remain, multiply it by the next inferior de- 
nomination, and again divide by the depominator ; and thus 
proceed to the lowest denomination, should there be any re- 
mainders ; the several quotients will be the answery or value of 
the given fraction. 

Example* 
U Find the value of 9i? of a pound. 

602xby 205. the next denom. to pounds 

30 



Deoom. 960)12040(12 
960 

£440 



m 



xby IS next dmxniL 
12 



960)6240(6 

6760 



480xby 4 next d^noou 
4 



960)1920(2 
1920 



Am, £fi Iff. €(2. 2qr. 



t. Find thcN value of [H of a pound. 

X ^nS' £0 18*. 4d4 ftqr 

8, Find the value of j of a hundredweights 

Ans.^qr, 5/6. 9oz. 9dr» 



] 
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4. Find the value of } of 4s. 6cL 

4XlS+6=54. 7 ^ 64=378 

8 1=8 

VtooL Add i of YN- ^r. Rem. 2x4—8. 

ReilL6x4-r8 $.d.qr. 

3 11 1 



6 3 



S78-r8-47 lr=3 11 1 Ans. 



4 6 0=4«. 6d. Pff. 



& Find tbe value of ^ of a pound Avoirdupois. 

6. Find tbe value of j of a hogshead of v^ine. 

/ SO^o/. 1^. It Au. 

7. Find the vdue of | of a dollar, at 6«. Jim* 5^. Ad. 

8. Find the value of f% of a guinea. Am, ISf. 

9. Find the value of i of a moidore. Am. 18i. 
1^ Find the value of ? of £l U .^^ ^ »•] 

«lX6-r7=18». SV 

11. Find the value of % of £6 18s.^.^. £S 18f. Si. If^. 
IS. Find the value of i*of I of } of a hogshead of wine. 

Am. 2Q)gia/. 2^. l|f(. 
13. Find the vahie of | of gl. j9iu. 80c(f. 

14« Find the value of | of a ¥reekly month. 

Am. Iw. 4d. 4^. 48inik 



Case X. 






J|k' To reduce any given quantity to a fractioD of any greater De- 
nomination of the same kind. 

RtTLE. 

M( Reduce the gi/en quantity to the lowest denomination men- 

tioned in die given sum, for a numerator ; and reduce the in- 
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teger or whole numbeT, to the same' denommatioii fiv a 
mioatior. Reduce the ficactioos to the lowest tenBf. 



L Reduces*. 8(^. to the fraction <^ a pound. 

Sh Bd, is reduced to pence, its lowest deDommator fer a 
numerator. One pound is the integer here to be 
reduced to pence for the denominator. 

Thus 6f. Bd, \s equal to 80 pence. 

One pound is equal to 340 do. 80=1 , ^ ^ 

I 

2. Reduce 16/&. 4oz. to the fraction of a hundredwe]g;ht 
[Huodredwe^t is the mteger or whole number.] 

260= 65 
, 1792=448 «^-— •«^- 

S. Reduce 15j. 9d. to the fraction of a pound. [Pound is 
the integer. J 189=63 „ , . ^ , . 

^ ^ 240=80 ^^^^ *^ ^^'' ^^•""•^• 

4. Reduce 4id. to the fraction of a shilling. Isp 

48 s'"'^'"- 

5. Reduce 18«. to the fractionof a guinea. 18=9 

28=i4^^'"'^"** 
^ Reduce 99. to the fraction of a moidore. 9^1 . 

36=4 •^•"^'^'*^ 
?• Reduce 6«. 8fi{. tothe fraction of a pound 80|i 

24013 i/--^"*- 



K 
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ADDITION OF 

VULGAR FRACTIONS, 



RiTLB. 



Reduce compound (iacticHistQ simple ones, mixed numbeis 
to improper fractions, and fractions of different integers, to 
those of the same ; and all of them to a common denominator 
or least common multiple ; (by Case VI., Rule 11. ;) then the 
sum of the numerators, written over the common denominat^t 
will give the sum of the fra.cti(H)$ requified. 

Exampie. 
§» AddSj, f» and f together. 

1 

-w 16 

5} leduced to improper fiac. 3 

Least common denominator 3X4=12 - 

16 2 3 

8 )8 3 4 8i C 4X16=64 1st Numerator. 

114 3> 12 ^4X 2= 8 2d Numerator. 

4) (3X 3=ji 3d Numciatoi; 
.81 
12 

64 £ 0^ 12)61(61 Asn. 

12 1^ 12 2? 
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it Add f of ;,} and I together. 

1=1 1^ 304-48+ 6a=lJ8 
ii=t 6 6 60 60 60 60~ 

S. Add i,|, }, j together. Vgf^HH Aa. 

4 Add i, i, f, i together. \i oi t. Au. 

Abfe 1. — ^In adding mixed numbeiSy which are not coon- 
pounded with other fractions ; first find the sum of the whole 
numbers ; after which, find the Tahie of the firactiooBy which add 
to the whole numhers. 

fi. Add 6}, 5}, 7| together. 

1 « 5 

S)3 3 6 

1 1 2=6 least oommoD denorainator. 
6-r3x l=t 6)11(1| Whde num. are 6+ M-7=sl8. 
6-4-3Xt':=4 6 18 

6-r6X5==5 -g Addji 

u "6 . iHAnt. 

& Add4j9 5U and 15 together. 

24 ^ 

7. Add 18, 3}, f of iof } together. 
18*4- 3"^! 

ffaU tw— To add fractions of money, weight, &c., reduce 
fractions of different integers to those of the same : or, what is 
|»efeiab|^, find the yalue of each fraction by itself, and then 
add them together in their proper denfmoinations. 
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8. Adkl I of a shjlling to J of a pound. 

[Fird Method.] 
'^ 1X63 480 1st Numerator. 
8 ^ iOxliS f 40 2d Numerator. 

520 Sum. 



160X8=1280 

520 
20 



1280)10^8 
10940 



160 . 
12 

1280)1^20(1 
1280 

640 
4 

1280)2560(2 

£0 8f. \i. «jf. Afc 

[Stctmd JUe^ci] 

6 A— 1 5 i^ * 

8 ®' 20=160 20 8 » 

100 8)60(7 

12 66 

160)1200(7 *■ 4 

1120 12 

"Id 8)48(6 

4 48 

160)320(2 ^ , 

320 £. £. «. <^. ?»•• 

_ ^=Q 7 6 

T«^=^ D 7 2 

8 1 2.Atf 
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9. Add |f. }£. id. together. Jns. £0 16*. lOrf. 3qn 

10. Add I of a toD, J of a hundredweight together. 

Ans. Ucwt, Sqr. ISlb. Sor. 142^ 

11. Add}of amile tOi^ofafurloDg; Afu.Tfur.^rd 

12. Add iw, Jd. Ih, and |m. together. 

^ j^iif . 4d. 4k. 20in. 45>^. 

13. Add lyd. \ft. |m. together. j3im. llOOycJ. 2f^ Tin, 



1 



SOBTRACTION OF 

VULGAR FRACTIONS. 



» • 



Rule* 

Prepare tiie given fractions as in addition ; then subtract the 
leas numerator from the greater, and place the difference over 
the common denominator, and it will give the difference di. the 
fractions required. ' 

Note. — ^When the given fractions are of different denomina- 
tions, reduce them to their proper values^ and then subtract aa 
in compound subtraction. 



1. From 4 take }• 

> NumeratOES. 
7X8=:66 Denominator. 



Example. 



4X8==3S 

7 7 49 



Then ^ | Stibtmcled. 



S. From 14 take 6i. 
14 13> 28 

'i 2 i 13 



17 diffisrence. 
66 



S)l5(7i Ans. 
14 



15 



K 2 



114 MULTIPLICATION OF 

S. Fnsn 13| take f of 18. 

40 64 les 
IT"? w? 



. -?J«flf.A 



T» 



4. From 4^ added to 4^, take | of IS. Ms. 

6. From i of 64, take ^ of 22. .^lu. 35|. 

6. From I of a pound take f of a shilling^. Am. Vt$. Bd. 

7. From f of a shilling take f of a i>enny. Ans, Id. Iqr. 
8* From f of an ounce take t% of a pennyweight., 

jSni. ^oz. 9pwt. 

9. Fromf of f of aleaguetake $ ofamile. 

j99M. 6/vr. 19rdf. Oft lOtn. 2f^ 

10. From 10) weeks take 16} days. Am. Bw. Id. 3&. 



MULTIPLICATION OP 

VULGAR FRACTIONS. 



Rule. 

RxDucE compound fractions to simple ones» mixed numlieis 
to impnq>er fraetkms^ ajad fractions of different mtegeis to'those 
of the same : then multiply alT the numerators together for a 
new numeratot^ and all the dencHninators for a new denoiBF 
nator* 

Exampk 
L Multiply « by I. 

5X3=46 Aa. IB 

7X9=63 65 



yClgar fractions. . ' a* 

Mukiply ef by 4f . 

27X14=378 12)'378(3UVhtt. 

4 X 3 == It 36 

.18 
^ 1« 



a. Multiply i off, bjrfcrff, AV^=« Aw. 

4. Multiply 8i by f of 3i. '^^-raOslSV*, jfliu. 

B. Multiply I of *, I of 4i, and A of ^ ] »8S "-A^j Aw. 
6; Multiply § of 9, by J of 5. «f =«64 j|m. 

7. Multiply 3| by 2|, and that product by Jof A- 

mi or ef R. Alt. 



aoB 



DIVISION OF 

VULGAR FRACTIONS. 



Rule. 



Prifare the fractions as in multiplicatioD ; then inTert the di* 
visor, and proceed exactly as in multiplication. Tke proitsilt 
wfll give the qw^ietd required. 



t.DMde;b]r| H Jm. 

S. Divide lli (qrV W •*»*■ >*• 

4. Divide 96 17 $ 2** arM}.4iic 



n* DIVISION OF 

5. In proof of the last sum, multiply^ the quotient ^ tgr 
'dMsor j9 and it leaves the dividend. 

«02X3=600 «4)600(26 dn». 

3 X8=:24 48 

120 
120 



6. Divide 67 bj 113 ^\\ Ant. 

7. Divide 113 bj 67. V? or l^ Au 

Nbte.^t must have been noticed, that t^e operations of 
Arithmetical rules, with whole numbers and fractions, produce 
contraiy effects. Vulgar, as well as Decimal Fractions, claim 
a share in this seemii^ paradox. In this rule of the Division of 
Vulgar Fractions, it would seem formidable ; yet perhaps, by 
a careful attention to the nature and effects produced by frao 
tions, the veil may, in some degree, be removed. 

The problem, alrejady advanced, should be kept in mind ; 
viz.— that when the numerator only of a fraction is increased, 
the value of the fraction becomes greater ; but when the de- 
nominator ofdy is increased, the value becomes less: and 
consequently, if the numerator and denominator are both equally 
increased, or equally diminished, the value in either case is not 
altered. Hence, if a g;iven number be multiplied by one, it 
receives no alteration ; if a number be multiplied by a whole 
number greater than one*, its value is increased ; if a given nunw 
ber be multiplied by a proper fraction, that is, taken for half, 
thirds, quarters, &c., the value of the given number is dimin- 
ished, and the product, of course, is less than the multiplicand. 
With division the effects are different. The qudtient, arisii^ 
from the division of any given number, by a proper fraction, is 
grtaUr than the dividend. jEarainpfe,— 4-r-by J—IO. It is 
hence evident, that a whole number contains more halves, thirds, 
quaiten, &c. than it contains units : and consequently, if a whole 
number and a fraction be divided in the fame manner, the 
4|ioti^ts wiU bear the same proportions to the.respective num- 
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beis clhrided. But, it has already been seen, that the ralue of 
a laohMle number is increased, When the divisor is a proper frae* 
ticxi ; it follows, therefore, that the value of the fraction is also 
iacpeased, in the same manner. Example^ — l~-by {=f }=:l|* 
BA!ore clearly to explain the efifect of this operation, suppose 
% ^vrere to bedivided bp» J, the process would be thus ; |xf= 
a^ quotients. If I were to be divided by 7 only ; or it was re- 
<i;uized to take one seventh part of the dividend^ f ; that is 
reaiyiy obtained by m<4tiplyio^ the denominator 6 by 7 ; be- 
the value of a fraction is always decreased by increasing 
denominator only^^ jXby 7=^. Now, instead of two 
parts out of five parts, as before, it is but two parts out of 
^irty-five parts^ the denominator 5 having been increased 
s^reo-kAd. But if, instead of dividing by 7, it were } ; as } is 
nine times less than 7, {Ex. f 3-i-by J=441-rby 9=49 : and y 
X^=44l : now the quotient of J,* viz. 49 multiplied by 9, pny 
duces 441, equal to the quotient arisio^f from divid^ig by 7, viz. 
^441, which was to be proved ;) so the quotient of any numbor 
divided by }, will be d times greater than ^e quotient of the 
same number, divided by 7. Ex, 63-~J will be 9 times greater 
tfaan the quotient of 63-r7. Thus, Vx9-rby 7, give$ 81 quo* 
tient ; but 63-rby 7, gives 9 quotient. This quotient 9xby 
9=81, the fiist quotient. This therefore exhibits the neeessi^ 
cf multiplying the numerator 2, of the fraction | by 9, to pro- 
duce the quotient j|. Hence the contraiy effects of whole 
inimben and fxactioDs. , 

Qiiei^ibns rdadve to Fracti(ms ; and moreparHefdarbf 

to Vulgar Fractions, 

1. What are fractions ? and whence is the term derived t 
3. Whence arise fractions ? and why are they used ? 

3. How many kinds of fractions are there ? 

4. What is a Vulgar Fractioi^ and how is it expressed ? 

5. What is ihe me9:ning of the term l>enominator ? and what 
Is its use ? . 

6. What is' the meaning of the term Numerator ? and what U 
its use? 
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7. Are these terms arbitfaiy, or are tbey explanatory of tfaeor 
use? 

. 8. When does a Vulgar Fraction express its greatest value ? 
when the parts of the numerafbr most nearly equal the parts (^ 
|he denominator, or the reverse ? 

9. If the parts of the numerator and denominator are increased 
by an equal multiplier, or decreased by an equal divisor^ how 
» the value of the fraction effected ? f 

10. If the parts of the numerator only be increased^ what is 
the effect ? 

11.. If the parts of the denominator only be increased, what 
istheeffect? ^ 

12. Can a Vulgar Fraction be expressed in an almost endless 
variety of forms, and all of which have the same signification ! 

13. By what various names are Vulgar Fractions distin- 
guished? 

14. What is a jingle, simple, or proper fraction ? and bow are 
^y distinguished ? 

15. What is an improper fraction? I 

16. What is a mixed number ? * 

17. What is a compound fraction ? 

18» How may a whole number be expressed fiaction-wise ? 
19. What is the commbn measure of two or more numbers! 

50. What is the greatest common measure ? • 

51. What is the common multiple ? 

S3. When is a fraction said to be Jn its least or lowest teims? 

S3, How is the least common multiple found ? 

S4* What is meant by the Reduction of Vulgar Fractions? 

55. How are fracticms reduced to their lowest terms? 

56. Is the value of a fraction altered by being reduced to its 
lowest teni6 ?' 

57. How may a mixed number be reduced to its equivalent 
improper fraction} 

58. When a mixed number w reduced to its equivalent frac- 
tion, what species of a fraction does it invariably form ? 

59. How is an improper fraction reduced to itft equivalent 
irhole, or mixed numbers ? 



H 
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3p. How may a whole Dumber he reduced to ao equivalent 
fraction, having a given denominator ? 

31. How may a compound fraction be reduced to an equmK 
lent simple one ? 

32. If the denominator of one fraction equal the numerator of 
smother, how may they be disposed of? 

33. May numerators and denominators ever be contracted by 
takkig aliquot parts ? 

S4« How may fracticxis o( different denominators be reduced 
to equivalent fractions, having a common denominator ? 
36. What is the reaibn of the last rule ? 

36. How are fractions reduced to the least common denom^ 
Dalor ? 

37. Is any benefit derived by this ruley over that of finding a 
common denominator ? 

38. How is the fraction of one denomination reduced to die 
fraction of another, but greater, yet retaining the same value ? 

39. On what principle i^this change accomplishecC ? 

40. How may a fraction of one denomination be reduced to 
the fraction of another, yet less, but retaining the same value ? 

41. How is thist^hangc produced? 

42. When less denominations are changed into greater, what 
constitutes the several denominators used in comparing the 
given fraction ? 

43. When greater denominaticxis are changed into less, what 
constitutes the several numerators used in^oomparing the given 
fraction? • 

44. How is the value of a Vulgar fraction found ; and why is 
it thus found ? 

45. How may any given quantity be reduced to a fraction 
of any greater denomination of the same kind ? 

46. What is meant by the integer, or whole number, re- 
quired to be reduced ? 

47. What is the rule for the Addition of Vulgar Fractions ? 

48. How may mixed numbers be added, which are not com- 
nouuded with other fractions ? ^ 

49. W^bat is the roost convenient method of adding money» 
weif^ts. or measrttis of different denominatjoos ? 
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50. What is the rule for the Subtraction of Vulgar Fractions ? 

51. When the fractions are of different denominatioBSy wbat 
18 the most convenient method of subtracting ? 

52. What is the rule for the Multiplication of Vvigat iVao- 
tions? 

53. What is the* rule for the Division of Vulgar Fractions ? 

54. What difference is there in preparii^ fractions for Addi- 
tion and Subtraction, and for Multiplication and Division t 

55. What different effects result between the DivisioQ of 
whole numbers and that of Vulgar Fractiom ? 



DECIMAL FRACTIONS. 

Thb nature of Decimal Fractions has already been partial^ 
explained, under the head of Notation or Numeration. As they 
are founded entirely on the principle of tens, although in retro- 
grade ratio from ihe place of units towards the right-hand, yet 
they are essentially subject to the general rules adopted for the 
regulations of whole numbers. The numerator only is clearly 
expressive of their true value ; and in no instance, perhaps, is it 
rendered imperious to express its denominator : it being at all 
times, if expressed, either 10, 100, 1000, &c. ; that is, unity « 
one, with one or more ciphers annexed to it ; it is always 
kno^n what it must necessarily be, from the number of pU 
of figures occupied by the numerator. If but one place in de- 
cimals is used, the denominator would be tenths ; if two places, 
hundredths ; if three places, thousandths, &c. ; that is, the de- 
nominator, if expressed, would be the number of the term given 
to the right-hand figure in numerating them, the left-hand figure 
of the decimal being called tenths. If there are three places of 
decimals, the third, or right-hand %ure is called thousandths, 
which would be the number of the denominator, if expressed. 
If four placed of decimals, then it would be ten thousandths ; 
viz. four ciphers are annexed to unity in the denominator. 
They are a species of Fractions there fore, veiy different froia 




/ 



DECIMAL FRACTIONS. wi 



r . 

I Vulgar Fractions, and far less tedious and intricate to leaneis. 
A great difficulty, in Vulgar Fractions, arises from the variety 
of 4eiioaiinatprs ; for when numhers are divided apd subdivided 
mto different kinds of parts, they cannot so easily be compared. 
It "was this which probably gave rise to the invention of De- 
cimal Fractions, where the units were divided into similar 
parts ; and the whole of the operations are regulated upon the 
general plan of whole numbers. 

It i^iU be carefully remembered, that Decimals are distin- 
guished from whole nunibers by having a point, generally de-' 
nominated a separatriz, placed before them, or dividing them 
from whole numbers. Also, that ciphers placed at the left-hand 
of decimals, decrease the value in a ten-fold ratio, by removii^ 
tbe significant figure farther fix)m the qnit's. place, or separatrix ; 
but ciphers placed on the right-hand of decimals, do not alter 
their value at all. Furthermore, that the first or left-hand figure 
of a decimal, usually expresses the principal value of it ; the 
second is diminished in a ten-fold ratio ; and the third in like' 
manner. That three places of figures in decimals, are all that 
are usually necessary to express the decimal value. That it is 
not the number of places whidh tbe decimal occupies, but the 
greatness of the significant left-hand figures of the decimal^ 
which denotes the principal value, 
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ADJ)ITION OF DECIMALS. 



1. Place the numbers, whether mixed or pure jdecimals^ 
under each other, according to the value of their places. 

2. Find their sum as in whole numbers, and point off as 
many places for decimals, as are equal to the j^atest number 
of decimal parts in any of the given numbers. 
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1 



Example. 

1. Find the sum of 56^735+456,74387+12^7+376,8645+ 

65,d76. 

36,4735 
456,74387 

12,667 
375,8543 

65,375 

947,01367 



I 



1 Find the sum 


of 94,7866+ 133,9472+ iaS,13+6,99684+ 


S8,773+«7t,18. 


• 




94,7865 




132,9472 


■ 


128,13 




5,99584 




38,773 




272,18 




672,81254. 

ft 



9L Find the sum of ^^528,75+ 34,625+ 107,876+66^ 

J528,76 
34,625 
107,876 
55,25 

{726,500 

Abte.— It is observable, that Decimals and Federal Monty 
are subject to the same law of notation and operation. For a 
dollar being the whole number, or money unit ; and a dime 
' being a tenths a cent the hundredth, and a mill the thousandth 
part of a dollar ; it follows, that any number of dollars, dimes, 
cents, and mills, is simply the expression of dollars, and decimal 
parts of a dollar. Thus, 9 dollars, 5 dimes, 6 cents, and 5 mills, 
avo, -J9,56ct'f. 5m,f or Ji9,yVA of a dollar. 
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4. Find the sum of {167,42+ 78,695+ 99^+211|7S5+499 
6«5+ 16O,9+«8,84+.,76+330,60. 

Jl67,42 
78,695 
99,45 
211,725 
49,626 
. 160,9 
28,84 
«75 
320,50 



j[ll07,905 

5. Find the smn of 2729,185+242,22+516,395+108,734^ 

«S,6t6+ 185^72+337,75. 

{729,185 
242,22 
516,395 
108,734 
' 62,626 
185,472 
3i37,75 

{2182,381 

. 6. Add ane-ten-thousandth part of a umt to {9,9999t and 
the whole sum will be {10. 

{9^9999 



{10,0000 



SUBTRACTION OF DECIMALS. 

Ft ACE the numbers according to their values ; then subtract 
as in whole numbers, and point off the decimals as in Addition, 



IM 
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ExampUs* 



1. From {827,375 take 
{733^0. 

J827,376 
733,60 

$ 93,875 



4. From {73,81 take £19, 
825« 

{73,81. 
19,825 



{53,9^5 



2. From {602,975 take 

{407,29. 

{602,975 
407,29 

{195,685 



6. From {217,38 take {118, 

{^17,38 
118,472 

* { 98,908 



3. Frraa {733,23 take 
{S47^756. 

{733,23 
247,3756 

{485,8544 



$• From {1000 subtract one 
milL Ans. {999,999. 

7. From {20 subtract one 
oent. Am. {19,99. 

8. From {101 subtract one 
dollar and tmee cents. 

An$. {99,97. 
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Rule. 

1. Whether they be mixed numbers or pure decimals, place 
the factors under each other, and multiply them as in- whole 
numbers. 

2. Point off so many figures from the right-hand of the pro-- 
duct, as there are decimal places in both the factore ; and if there 
be not so many places in the product, supply &e deficiency by 
pr^xing ciphers. 
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ExawfiUi. 



\. Multiply {5,375 by 8 3. Multiply ,^5eei. by ,26ct9. 
ndlls. 

5,375 fiB 

,008 ,35 



,043000 125 

50 

Am. fi4€t$. and 3fli. 



S. Multiply {4,005 by {1 
and 6 mills. 



Ms. ,0625, orM^ts* 



4,005 4. Multiply ,15cts. by ,75<t9. 

1,005 

,75 

20025 V ,75 

400500 

375 



{4,025025 525 



Ans. {4 2icr9. kc Jln$. ,5626,or 56e<.2im. 

JVbfe. — How 18 this ! Twenty-five cents Xby 25 cents, give 
ody a sixpenny chunk, a yankee fourpence half-penny, or a 
Pennsylvania fivepenny bit ! Strange indeed*! Well, this sub- 
ject must be investigated. 

It will be remembered, that decimals, as well as Vulgar 
Fractions, are not whole numbers^ but merely parts of such. If 
whole numbers were multiplied into whole numbers, they would 
produce ^hole numbers. But if a whole number is multiplied 
hj parts of a whole number, the product cannot be a whole^ 
but must be a part. As 1 dollar Xby 50 cents, would give 
only 50 cents, viz. the half of the multiplicand ; and that, be- 
cause the multiplier is only the half of a dollar, or of one unit. 
If 2 dollars were Xby 25 cents, the product would bte 60 cents ; 
viz. as 25 cents is but i of a dollar, so one-fourth of the multi- 
plicand 2 dollars, is 50 cents. And, if only parts of a whole 
are multiplied by parts, the product necessarily is but parts of 
Bpa^t. It 18 hence clearly seen, why there must be as 7nany 
decimal places in the product as there are in both the factors. 

L 2 
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For the decimal places in both the factoBs are respectively in- 
Tohred-into each other by multiplying, and the efifect in eveiy 
instance^ would produce only parts. Hence in the total pro- 
duct, their result would be greater than the true value, if tbere 
were not as many places of decimals, as there are in both of the 
factors. From this view of the necessary decrease, occasicmed 
by the multiplication of parts, instead of increase^ bs by whole 
numbers ; it is obvious, that the product in the multiplicatioD of 
parts, will always be proportioned to the quantity in the parts 
of the multiplier. If we multiply 2 dollars by 2 cents, the pro- 
duct is 4 cents ; if 1 dollar is multiplied by 5 cents, the product 
is 5 cents ; if by 9 dimes, the product is 9 dimes, or 90 cents : 
if the multiplier is onerquarter of a whole munlier, the prcP 
duct will be one-quarter ; if a half, the product ts half; if three- 
quarters, the product is three-quarters ; and so of any other 
multiplier whatever. 

It hence follows, that the same cause whidi produces a de- 
crease by multiplying parts, operates the reverse in the Divi- 
sion of Decimals, and produces an incredsey occasioned entirelj 
by the nature of parts, as has been already exhibited. Twenty- 
five cents-rby 25 cents, would give a dollar quotient. 

These proofe must, I apprehend, afford satisfactoiy evi- 
dence of the causes, why these apparent contrary effects are 
produced between decimab and whole numbers ; and also, that 
these effects do not impede whole numbers and decimals fiom 
beii^ combined together in the several operations of Arith- 
metical ndes; and likewise of producing a true result. 

5. Midtiply 212,50 by ,126. 6. Multiply {5,000 by ,625 

212,50 « 25^000 

,12S ,626 

6250 25000 

16000 10000 



21,56250 



30000 



3|125000 



y 



iHns, p 56jcfe. Ans. t^^%icU 
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7. Hdtiply, 54375 by ,07346. 8. Multiply 52 hundredths 

^ (Df a mill by 1S4 cents. 
,54375 

,07346 ,00059 



326250 



,125 



217500 260 

1631!^ 104 

380625 52 



,0399438750 /KN)06600 

9. What would 327} bushels of wheat smewii to» ai|l S^icto. 
tfwbuibelt 

Bushels. 327,75 
Price. 1,375 

163875 
229425 
98325 

3t775 



{450,65625 



4lM. {450 65dt. Hm. 

To multiply by 10, 100, 1000, &c., remove the aepamtrix so 
many places fiom the left towards the right-hand, as there an 
ciphers in the multiplier. 



Multiplied by 
10 makes 3,76 

Thn^ ,375 { 100 do. 37,5 

i 1000 do. 376, 

IW ,375X100 makes 37,500, kc. 



\ 



Jtoit^^Tbe fnaHipIica^iof deciroals nay also be coth 
tracted. Write'^te unitX^lace of the mnhiplier under that 
%aie of the muttipficshd, whose place you wodd reserve in 
Ae pioduct ; and dispose of the rest of the 6guies in an inverted 
oipder to that in which they are usually placed. In muhiplyini^, 
reject all the figures which are a^ the right-hand of the multi- 
t^iylng digit, and note down ike products^ so diat their ligiit* 
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diridend, aanes as mabj dphen to ^ ilMdend^ iA wSl 
balance the dirisor, and the quotient will be whole mmibei^ 
Jij however, there be a remainder, moie ciphers may be added 
to the. dividend, Which will prodoce decimals in tibe quotient,. 
and consequently there will be a greater degree of exactness. " 
If there are no decimals in the divisor, ,^hen the decimal places 
in the quotient must^equal those in "the dividend. This jdso 

may render it necessaiy to annex ciphers to the dividencL 

* 

1. IK^de 669,566875 by 68,5125. 

88,5125)650,566875(7^5 quotieilt. 
6195875 

la. 

3097937 
2655375 



4425625 
^25626 



S. Dmde 48,8627764 by 7,234. Am. 6,764C 

3. IMvide /K)80972397O by ,0345. Am. 43470^6. 

4. Divide ,679025 by 865. Am. ,000785. 

5. Dinde 12 by 325. Mi. ,036923076+ 

JVofer— The addition malk at the end of &e quotient, denotes 
that the divisipn might have been continued ; or there was a re- 
mainder leA. 

6. Divide^346,1653 by {504,12. Am. ,68667+ 

7. Divide gl by 12 cents. Am. {8,333+ 

8. Divide {2 by 12 cents. Am. {16,6666+ 

9. Divide {4 by 12 cents. Am. {33,3333+ 

10. Divide {8 by 12 cents. Am. {66,6666+ 

11. Divide 56 cents by {1,12. Am. ,6. 
-12. If 181 yaids, or 18,75 yaids, oort {95,78126 ; what costs 

one yard? Am.ilfilh 

Able.— When either decimab or whde numbers are to be 
divided by 10, 100, 1000, &c. viz. unity with cq>hnB, it is ac- 
complished by removing the sepaiatrix in the dividend, so 
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maii^ plaoes towards tbe left^haiid as there are dphen h 
difiior. 

( 10=qiiot!ent 69,6 
696 diTided by < 100= do. 6,96 

(1000= do. ,696. 



REDUCTION OF DECIMALS. 



Case L 

m 

To reduce a Vulgar Fraction to hs equi?aIeDt DecimaL 

RULK. 

Annex ciphen to the numerator, and divide by the denoou- 
nator ; and the quotient will be the decimal reqiiired. 

J^oU.'^As many ciphers as are annexed to the given numera- 
tor, so many places must be pointed off in the quotient If 
there be not so many places of figures in the quotient, make op 
the deficiewT^ by prefixizig cipheni. 

!• Reduce i to a decimal. 

8)1,000C,126 As. 
3 

lo 

16 

40 
40 



S. Reduce I toadecfanal. j9iit. ,76. 

3. Reduce i to a decimal. Jhu, ,tB 
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4. Reduce | to a decimal, . An. ^ 

5. Reduce ^ to a decimal. Aiu* y5« 

6. Reduce | to a decimal. Aru, ,8. 
7« Reduce } to a decimal. ~ An$. ,875* 

8. Reduce f toa decimal. Am. ,85714+ 

9. Reduce i to a^ decimal. Ans. ,3333-)- 

10. Reduce | to a decimal. An$. ,6666+ 

11. Reduce ^^ to a decimal. Aru, ,12. 

12. Reduce iff to a decimal. Am. ,2873+ 

13. Reduce ^ of I to a decimal* Am. ,376. 

Case II. 
To leduce quantities oi several denomiiiatioDa to a decimaL 

RfTLE; 

1* Reduce the given quantity to the lowest denranination 
mentioned in the given sum, for a numerator ; and reduce the 
iot^ral part (or whole number,) to the same term for a deno* 
minator. Then reduce this Vulgar Fraction to its equivalent 
decimal : or, what I deem far better ; 

Rule 2. — Place the several denominations above each other, 
m regular gradations, having the highest denomination at the 
bottom. Then beginnir^ at the top, divide each denomination 
by its value in the next greater denomination, and place the 
several respective quotients at the right4iand of the next supe- 
rior denomination, as a decimal : thus continuing the divisions 
through all the denominations, and the last quotient will give 

the decimal required. 

Examples. 

!• Aeduce I4f . 6(2. 3^. to toe decimal of a pound. 

$. d. an. 1 Pound is the iii- 

14 6 3 20 teger to be re- 

It — duced to far- 

— — , 20 dtin^forade* 

174 12 nommator* . 

4 

240 

699grf, 4 

■ %0 

960qr». 
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Ilbide the Nu- 960)699,000000(y7<aiS6 4m^ 
meiatQrbythe 6720 

DeooBunator. — — 

S700 
1920 



7800 
7680 

1900 
960 

2400 
1920 

4800 
4800 



Second Ride. 4 

12 

20 



3,00 
6,7500 
14,662600 
,728126 Ms* 



2. Reduce 13i. 4(1. to &e decimal of a pound. — An$, ,666-)- 
S. Reduce 6«. Bd, to the decimal of a pound. — Am, ,3333-f 
4^ Reduce 3c?. 3^. to the decimal of a shilling. — Ans, ,3125. 

5. Reduce 14«. to die decimal of a pound. An$, y?. 

6. Reduce 3f . 4d, New-England currency, to the decimal of 
adoUar. Aru ,56555+ 

7. Reduce 4j. 6(1. New-Yoik currency, to the decimal of a 
dollar. Ans. ,5625. 

JVbto.— When the shillings are even, half the number, with 
•a pomt prefixed, is their decimal expression. As 20 shilliqgs 
make a pound, and pounds are governed by the principle of 
tens, A ^^ eqjxal to /v * But if the number of shillii^ be odd, 
annex a cipher to the shillii^, and then halvmg them will give 
the decimal expression. It will be noticed, when the shillings are 
odd, a 6 falls into the second place of decimals ; as 9=,45 ; as 
-nr=^9 so 6 in the second place of decimals is the half of ,1 in the 
first place of decimals ; and as ^ is the decimal of 2 shilliQgs, 
so 5 in the second place is precisely the half of ,1 in the first, 
and necessarily denotes one shillii^. 
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B. Keduce the followii]^ shBlhig^s to decitnab, rh. lf%9p€^ 
^ 6, 7, «, 9, 10, 11, 12, 13, 14, 15, 16', M, 1«, 19. 

L 2, 3, 4, 6, S, 7, 8, 9,10,11,12,13,14,15, 
»06 ,1 46 |S ,25 ,3 ,36 ,4 ,45 ^ ,66 ,6 ,56 »7 ,75 

16, 17, 18, 19, 
,8 ,86 ,9 ,96. 

I 

Thui 1,0, 3,0, 5,0 7,0 - 

,06 ,15 ,26, ,36 **^ 

A» What is ttie deckoal expression of £9 17«. 6W. 

jIiu. £9,877+ 

10. Reduce £43 13^. 4d. to a decimal expression. 

Ant. £43,6666+ 

11. Reduce 3^. 3n. to the decimal of a yard.— .^tw. ,9376. 
IS. Reduce ligd. 2qL to the decimal of a hogshead. 

Ans. ,26687. 

ISTReduce 9ar. tSpwt. 20^r. to the decimal of a pound 

Troy. ^ Ans. ,81597+ 

14. Reduce ^cak. Zqr. lib. to the decimal of a hundred- 
weight An$. 3,8126. 

15. Reduce 6/itr. 30po/. to the decimal of a mile. 

. . Ant. ,84376. 

l^ Reduce 4} calendar months, to the decimal of a year. 

Ant. ,395833+ 



CasbIIL 

To tod the ralne of a decunal m the known paitB of the 
mteg^* 

RULK. 

1. Multiply the grren decimal by the numberof parts m the 
next inferior denomination, and cut off as many places for a re- 
mainder from the right-hand of ihe product, as there are places 
in the given decimal. 

2. Multiply the reniaimler by the nest inferior denommatioD, 

and cut off a remainder as before ; and thus proceed through 

M 



i 
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all the parts of the integer; and the several denomiiiatioii9 

standing on th^ left-hand of the sepaiatrixes, exhibit the true 

answer. 

fixampUs, 

1. What is the value of ^626 of a pound? 

,6625 
20 



13^00 
12 



3^000 AfU. 13«. 3<2. 



«. What is the value of ,379 of a pound ?— jJiw. 7#. 6<i. ^fi^qr. 

3. What is the value of ,876 of a pound ? Ans. 175. 6cl. 

4. What is the value of ,875 of a shilling ? Ant. lOd. ^r. 

5. What is the value of ,9375 of a yard ? Ans. 2qr. Sn. 

6. What is the value of ,26587 of a hogshead l-Ans. Ugcd. 2qt, 

7. What is the value of ,8125 of a shilling ? Am. 9d, 2qr. 

8. What is the value of ,8375 of an acre ? Ans. 3rd. 1^. 

9. What is the value of ,6375 of a year o( 365 days ? 

Ans. 196d[. 4h. 20nu 

10. What is the value of ,452 of a mile ? 

Ans. ^fur. 24rd. 2yd. ift. 6,72mi. 

11. What is the value of ,9766 of a pound Troy ? 

Ans. lloz. l-ijmt. Sfi4dr. 
VL What is the value of 99554 of a pound ? 

Ans. 19«. 1(2. i;iMqr. 



CONTRACTIONS OF DECIMALS. 



Problem I. 
A concise and ready method to find the decimal of anynum« 
ber of shillings, pence, and farthings, (to three places of figures^) 
by inspection. 



r 
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RULS. 



1. Write half the greatest even number, of shillings for iSbe 
first dpdinal figure. If the shillings be odd, add 5 in the se* 
cond. place of decimals. 

2. Let the farthings- in the given pence and farthings possess 
the second and third places of decimals ; observing to increase 
the third place i for every 6 farthings, occupying the second 
and third places ; viz. for 6gr., add ,25 ; for 12, add ,5 ; for 18, 
add ,75 ; for 24, add 1 ; for 30, add 1,25 ; and for 36, add 1,6. 

ATote. — The rule generally laid down, of increasing 1 for 12, 
and 2 for 36, i^ not accurate ; nor will it correspond precisely 
with the answers obt$tined by the last rule. Recollect, that it 
lequires 6i cents to make 6 pence, (New-York currency ;) 12 J 
cents to make 1 shilling ; 18| cents to make 1 shilling ^nd 6 
pence ; 25 cents to make 2 shillings ; 3U cents to make 2 shil- 
lings and 6 pence ; and 37i,cents to make 3 shillings. This prin- 
ciple sbould regulate the several additions by inspection. By 
adopting this, if either of the above data were used, there 
would be no deviation in fractional "parts from obtaining the 
precise value, as by the last nile^ and should the number of 
Ibrtfatngs fall between the sixes, add for the nearest 6, and the 
ftactkmal variation is of no value. % 

Examples* 
!• Find the decimal of a pound of 9f . 9i. by inspectiaD. 

$.d. [Proof h/Ouem.] 

9 9 

4 ithenum.ofshm. ^876 

$ fortheoddshiU. 20 

86 farthings in 9 pen. '■■ 

16 excess of 36. 9,7600 

-— - 12 

Jm. ^76 Amount. • ^ 

... — 9,0000 ^fi9.9t.9d. 

9. Find the decimal of a pound of ilf. lOi. 2qr. by inspec- 
tion. ./!»». ,59376, 
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3. Find the decimal of a pound of 14f. ,4i. Zqr. by iospec* 
tioD. Aru. ,71876. 

4. Find the decimal of a pound of 179. Zd. by inspections 

Aru. ,8625 
- 6. Find the decimal of a pound of U. 6(J. by inspection. 

Ans. ,075. 
$• Find the decimal of a pound of 4d. tqr, by inspection. 

Ans. ,01876 

7. Find the decimal of a pound of £^2 195. lOcf. 2qr. by in- 
spection. Am, £22,99376 

8. Find the decimal of a pound of £3 2«. ^d. by inspectioii. 

.Am. £3,1376. 

9. Find the decimals of 16«. 4</. 2^r.+15s. 6^.+2i, 7^2){ft 
4-ltt. 3il.+7t. 6(2. by inspection^ and also amounL 

,81876 

,775 

,13126 

,6126 

,376 

9,71250 
20 

14,25000 
4 ■ 12 



3,00000 

— — Jliw. £2 14*. Si 

' Problem II. 

Ashort and easy method to 6nd the value ofaoy decmialof 
a pound by inaptoigm. 

RVLB. 

Double the fiist figure, or place of tendis for shillo^ ; and if 
the second %uFe be 5, or more than 5, add another shilling ; 
then having deducted 5 from the second figure of decimals, call 
the remaining figures in the second and thirc) places mW9/l 
farthings, abating 1,75 from 43,75 ; 1,5 6om 37^ ; 1|25 iim 
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f Sli; 1 from 25;, 76 from 18f ;,5from IZh; and ,25 fiom 6i. 
Ttus rule is directly the reverse of the last 

Jfate, — ^When the given decimal has but two figures, if aoj 
ffaii^ remain after shillings are taken out, annex a cipher to i^ 
or suppose it to be done. 

I 

. Examfki, 
1« Find the value of ^87;5 of a pound by inspectioD. 

8 double of first.figwe for shillings. 

1 for second figure, it being over 5, deduct 5 fitm 
8, and it leaves 375 ; from which deduct IfTSy 
9 leaves 36 farthings, viz. 9d. 

9 9 Ans. 

fL ¥wA the value of ^59375 of a pound b> mspection. 

An$. lit. lOd. ftqrm 
S. Find the value of ,71875 of a pouud by iiispection. 

Ans, I4s, 4d. 2gr. 
4^ Find (he v^ue of ,8625 of a pound b> inspection. 

4fw. 17*. Sd, 
fi» Find the value of ,076 of a pound by inspection -Aiu. Is. ^d, 
6« Find the value of ,01875 of a pound by insp^ttion. 

Arts, 4d. Itqr. 
7* Find the value of £22,99375 lof a pound by inspection. 

Ans. £22 I9«. lOd. ^r. 

8, Find the value of £3,1375 of a pound by i^Kipection. 

Am, £3 2«. 9c2» 

9. Find the value of ,81876-h,776+,13l26+,6125-f ,376= 
£!B,71250. Asm. £2 14f. Od. S^r 

Quei^ibns rdaixoe to Decinud Fractions, 

!• On what principle are Decimals constituted ' 

How are they disanguisheo, and h«>w do they differ fimn 
wfaoie numbers ? 
3. Vre they subject to the Same rule& of operation as whole 

numbt^rs ? 

M 2 
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4. b tbeir Tallin expressed bj the Numecatorf or Deoomi* 
mtor? 

^ b it neceeaiy their deoonuQator be 09^ 
iqg dearly their value ? 

*%. What would invariably be their deDominatary if usedyaod 
how is it known ? 

7. How do DecimaU difer from Vulgar Fractions ? 

8. Which is less tedioi^ and intricate for learners ? 

9. What gave rise to the invention of Decimal Fractions ? 

10. What effect do ciphers have when prefixed todecimabf 
and also when annexed ; and why such effects ? 

11. How many places of decimals are usually sufficient Id 
express their chief value ? 

12. Which figure of the decimal denotes thuv principal 
value? 

13. What is the rule for the Addition of Decimals ? and also 
the proof? 

14. Are Decimals and Federal Money subject to the saoM 
rules of operation ? 

16. Whence originated the system of computation in Federal 
Money ? 

16. What is the rule for the. Subtraction of Decimals, and 
also its proof? 

17. What is the rule for the Multiplication of Decimabi and 
also its proof? 

18. Does the Multiplicatioii of Decimals and whde nunbeti 
produce the same iralues ? 

19. Wherein do U^i^ differ; andwhy? 

to. What is the rule for the Division of Decimals ? and aho 
its proof? 

21. How does the Division of Decimals and whole mimbeB 
differ in the value of their respective quotients ? and why ? 

22. Are the various minor rules in die multiplication and di- 
vision of whole numbers, applicable generally to Decimals? 

93. Hqw is a Vulgar Fraction reduced to an equivaknt ded* 
mal? 

S4, How are quantities of several denominations reduced to 
deciuaals? 
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«5, Wbf dees writing hsK the even number of shfllkiffB with 
sepawtra beibre it. give the decimal expi««ion of a pouad t 
«6. Why i8 a added in the tecood place of dedmak, wImq 
le number of shillings is odd? — — » -« 

«7. Hofwis th« value of a decimal fiwnd. in the known nub 
oTthemteger? "^ 

«». How is die decimal of a pound of any ,p>en number id 

29. WT.yaddlforl2;lfor24;andlTfor36,&c.?^ 
^^^j^owB the««/«e ofa decimal of a pound found by ». 

31. WJyabatei fcrw^ji £or9S,&c? 



J^ffi 



REDUCTION OF CURRENCIES. 

RiTLEs lor reducuig tlie several cunencies m the United States 
to Federal Mooey. 

Id tbe first settlement of fliese United States, a pound wasrf 
tee same sterlii^ value in all the Colonies as that of Great 
Britkin ; and a Spanish dollar was vahied at 4«. %d. In conse- 
quence of 4e l^slatures of diflferent colonies emitting bills of 
predit, whidi afterwards depreciated -in their value, iq somo 
States 9H)re, amd in others lei^ ; the currencies of the di&ieDt 
States became regulated in the Mowing manner: 



New-England ' 
Virginia 

Ok£> 

Kentucky 

Tennessee 



New-Jeisej 
Pennsylvaraa 
te to a dd^ Delaware and 

Maryland 




New- York and J «. ^^^a^ South Carolma) - ^ . • 

North Cy)linai ^* ^ ' a^ Georgia \ ^' «*-*>• 
Canada and ? e « ^ i 

NcvarScotia ^««-toadol, sterling Money 4i.6Adcb 



NifU.'-^The reduction of the currencies may be greatlf %ei- 
Mtated, by attendic^ with a little care to the nature and 
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saiy construction of the several rules by which these different 
chains are effected. No rules are without a distinct meanii^. 
They always arise fix>in the nature and necessity of the case. 
This consideration should at all times influence the learner to 
enter at once into the nature and reasons of rules. The object 
is solely to exhibit the nature and principles of any rule, that 
examples are placed under it to exemplify the rule itself. 
They are not examples which will perhaps ever occur in any 
business transaction. Hence it b ideasy and not any phraseohgy 
of TaxMrdSf which should influence and' direct the student. As 
well might a parrot be learned to talk, when influenced oily by 
imitation, aad totally destitute of any reasoning faculty, as a 
youth to acquire the least knowledge of figures, who never at- 
tended to the nature of a rule ; and what is more singular, was 
never even required to repeat any rule. By understanding the 
principles on which rules are framed, the impressions become 
deeply riveted upon the mind, from a distinct comprehension of 
the why^s and wherefore's they must be so ; and such impres> 
sions will be permanent ; while a treacherous memoiy, which 
depended entirely on the ^kobpe qfwordsi without any reference 
to their meaning, ''will vanish like the morning cloud and tlie 
early dew." 

The more readily to acquire a clear knowledge of the reduo- 
tkm of currencies, make the rules by inspection, relative to De- ' 
cimal Fractions, very familiar ; and carefully attend to the na- 
ture of the given rules, with their accompanying demonstrations, 
why they must be so, and not otherwise ; and a very short time 
wiU be amply sufficient for one to become A thorough proficient 
in this branch of Arithmetic. Indeed, the same would be true 
of every other branch of figures. % 

In the reductioo of the currencies oi the diftvent Stales to 
Federal Money, when the dollar is m even number of shilliogb, 
it is suitable to adopt the foUowii^ 
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When tbe sum consists of pounds only, annex a cipher to the ^ 
poondsy and divide bylialf the number of shillings in a dollary 
and the quotient will be dollaxs. Or, if there is a remainder 
after dollars, bj annexing ciphers to the dividend, and cooti* 
nuing the division, cents, and perhaps mills, will be obtained. 

Note. — The reason of this rule is clear. As pounds are 
managed on the principle of tens or whole numbers, and it re* 
quires two tens to make 20, the number of sbillii^s in a pound ; 
six-^entieths b the same in value as three-tenths. Thus add- 
ing a cipher to the pounds, is the same as multiplying by 10, 
and briigiqg them iiiti^ tenths of a pound : and because « 
doUar is just three-tenths of a pound, New-England currency, 
dividing these tenths by 3, briags them into doHars, &c. Ex- 
ample.'One pound is V» stid a dollar is f ; so that a pound is 
loa dollaxv as 20 is to 6 ; or it is |% which is equal to '/• ft 
fi)lk>w8, therefore, that multiplying by to, and dividing by 3^ 
w91 change pounds into dollars, or dollars and cents. If the 
give pounds were New- York currency, viz. 8 killings to the 
dollar, the ratip then in V^=^to V ; that is, add the cipher and di- 
fide by 4, and the quotient is Federal Money. 

RutE II. 

If the given sum consists of pounds, killings, pence, &c. re- 
duce the fractional part to the decimal of a pound by inspectiony 
and annex the same decimally to the pounds, and divide by half 
tbe number of shillir^ in a dollar ; and Irom the right-hsmd of 
tlie quottSn^iCut of[oM figure less^hi decimals, than there are 
decimal places in the dividend. Or If you divide New-Eng- 
land currency by ,3-tenths ; or New- York currency by ,4-tenths^ 
Ae oipfa^must necessarily be am exed:^ the pounds, to balance 
the decimal in ^ diTiapr, and the quolent will be the same as 
before. 

JVbfe. — The reasons are the same Jn this second rule, as in 
ftie former. The principle is not altered becaq^ there are de* 
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cimab ; for being the decimal of a pound, they bear tfaw 
* lative proportioQs equally the same to the^iractioDal paitsof 
dollar* 



Exatnples. 

Reduce £375^ New-Eoglandy Virginia, kd cuiiency» to 
Federal Money. ' 

3)3760 Reduce £1000 of N.E. da 

$1250 Jns. 3)10000,000 

$ 3333,333 Jtu. 

Reduce £462 New-England, ixc, to Federal Money* 

3)4620 
{1540 £ni. 

Reduce £1200, |Tew-Yoric and North-Carolina cuikocj to 
Federal Money. 

4)12000 Reduce £629 New.YoA& North-Carolina, 

^ . &c, to Federal Money. 

$ 3000 Ms 4)6290,0 

{1322,6 Ans. 



Reduce £213 125. 4d. Zqr. New-Ei^land and Viij^ cur- 
rency to Federal Money. * 

By 2d rule. 3)213,61876 Re. £460 m. 9d. N. E. && 
to Fed. Mow 

$ 712,0626 ^m, 3)460,9375 

{150^126 j9iif« 
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Reduce £100 Us. 6J. New-Toik and North Carolina cur- 
nucj to Federal Money. 

^ £ 8,d,qr. 

4)100,82500 Reduce 530 18 6 2 New-Toik and North 

'Carolioa^&c.to&c. 

{ 252,0625 Ans. 4)530,92700 

^1327,3175 



Case IL 

To leduce the cunency of New-Jersey, Pennsylvama, Dela- 
ware and Maiyland to Federal Money. 

Rule. 

Multiply the given sum by 8, and divide the product by 3, 
apd the quotient will be doUans, &c. Should there be shilling, 
pence, &c. in the given sum ; reduce them by inspection to the 
1^ decimal of a pound, then multiply and divide as above. 

J^oU. — The reason of multiplying by 8, aid dividing by 3, is 
this ; — the currencies of the above named States are 7f . 6cf. to 
die dollar ; viz. 90 pence. The pence in one pound 240. It 
stands thus, ^*, reduced to the lowest terms, make |. So 
that a pound is proportioned to a dollar, as 8 to 3. 

Examples^ 

Reduce jE264, New-Jersey, &c. currency to Fedenl Money. 
264x8=^112-7-3=j704 Aru. 

Reduce £l2S 8«. New-Jersey, &c. currency to Federal 
Money. 

126,4 X8=10032-^3=J334,40 Ans. 

Reduce £110 8«. 6di, New-Jersey, &c. cunency to Federal 
Money. 

110,425 X8=883400-r3=^94,466 Am. 
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Case IIL ^ 

« 

To reduce &e cuneiiey of Soaft Caioliia and Qeoigia to 
F«denl Money. 

Rule. 

|l Multiply the given sum by 30, and divide iht product by 7* 

and the quotient will be dollars, cents, &c. 

J>/'oU, — A dollar of this currency is 4$. Bd. (nr 56 pl^nce. It b 
tiien mf which, divided by 8, giv%s V* Hence it roust be 
multiplied by 30, and divided by 7, to change their cuneu^ to 
Federal Money. 

ExampleM. 

Reduce £200, South Carolina, &c. currengr to Fedenl 
Money. z^- 

«00x30=6000-r7=j867,142 j9fit. 

Reduce £87 14«. 6(i. South Carolkia, kc. txcemntj to Fedenl 
Mooey. ^ 

87,725X30==26317&0-r7=^75,964 Au. 4 

Case IV. 

To reduce the currency of Canada and Nova Scotia to 
Federal Money • 

Rule. 

Multiply the given sum by 4, and the product will be dolIat& 
Ab^. — ^Five shillii^ of this currency are equal to a dollar ; 

of courae 4 dollars make a pound ; as 5 shillings = Y^^|« It 

is tbere&tfe to multiply only by four. 

ExcmpUi*, 

Reduce £260, Canada and Nova Scotia currency, to Fedenl 
Money. 

260X4=J1000 Ans. 

V 

Reduce £70 10s. 6d. &c. to Federal Money. 

75,525x4=g302,10. j3i?!?. 
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j 

Ta reduce Steriini^ to Fedeial Uot^* 

Rutt. 

Mohip^ir the gireo sum 1^ 40, and diVide that piodmihy% 
and the quotient wili be dollars, cents, &c. 

AV><e.-<-FoMr shillkigs and nxpence is a dollar sterlay 
Theielbre Vr iseq^to V* 

ItediiG6f£lOO Sterling cuneney to Federal Uooqr* 

100x40=40e(H'9={444^4^ j^. 

Reduce XlOO 18«. 3d Sterlii^ currency to Federal MoDey« 

100,9125x40-r9={448^ Aui. 

REDUCTION OF COINS. 



RVLKB 

For reducing Federal Money to the several currencies ci the 
difiei^nt States in the Union, also to Canada and Nova Scotia, 
Sterling, &c. are dwectly the reverse of those already given to 
bring the several currencies into Federal Money. It is suffi* 
cieat merely to change the places of the multiplier and divisor, 
in tiieir correspondent rdes, and then proceed as in the former 
rules, and Federsd Money will he again restored to the severaT 
currencies from which tfa^y were reduced. 

Thus, in all the States whose cunepcy u 6t. to the doU&r, 

multiply the given doUara, cents, &c. by ,3 decimal ; and the 

N ' 



-k 
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product will be pounds, and decimal parts of a pound. The 
▼alue of the decimal is easily found by ini^cticxi. 

In the currency at 8». to the dollar, multiply the dollars and 
cents by ,4 decimal ; and the product will be ^ in the last rule, 
yjz. pounds and decimals pf a pound 

In the currenqy of It. 6 J. to the dollar, multiply by 3, and 
divide the product by 8 ; and the quotient will be as m the two 
last rules, pounds and decimals. 

In the currency of 4». Bd. to the dollar, multiply by 7, and 
divide by 30, and the answer wiD be as above. 

In the currency of Ss. to the dollar, divide the given sum by 
4, and the quotient will be pounds, and decimals of /i pound. 

In Sterling currency, at 4#. 6c?, to the dollar, multiply by 9, 
and divide by 40, and the quotieol' is pounds, and decimals of a 

To illustrate the foregoing rules. 

1« Reduce {1S60 to New-England, &c. cuirency. 

1260 X,3=:375,0— jJlit. £376. # 

8. Reduce {712,0626, viz. 6i cents, to New-Enghnd^ &c 
cimency. 

712,0626 X,3=£215,61876—.tfiM. £213 IZs. 4d. 2^. 
. 3. Reduce {3000 to New-Y<Mrk and North Cardina, kc^ 

CUIT^QCV 

3000Xy4=£l20d,O— .tffM. £1200. 

4. Reduce {262,0626, vi2. 6i cents, to New-York and North 
Carolina currency. . * 

262,0625 X ,4=r£l00,82600— ^n*. £lOO 16t. 6d. 
6.« Reduce {704 to New Jersey, &c. currency. 

704X3=2112—8=264— j3»w. £264. 

•^ Reduce {294,4666 to NewJeisey, kc. cuirencj. 

294,4666 X 3=r.883,4000-r8=l 1 0,4260— .tfrw. HO 8«, W. 






r 
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7. Reduce $857 I4et^%m.+ to South Caioliiui and Geoigia ^ 
cmzeiicy. 

867,142 X7=6000,000-r30=20(>—j3iw. £200, 

8. Reduce {375,964 to South Caroh'na and GeQi]g^a cuneocy. 
375,964 X7=2631,748-^30^jp7,725—J3lM, £87 IA$. 6d. 

9. Reduce $302 10ct«. to Canada and Nora Scotia cuneocy 

302,100—4=75,625— J3n». £75 10«.6i. 

10. Reduce {1000 to Canada and Nova Scotia currency* 

1000-7-4=250— j3n*. £250. 

11. Reduce 2444,4444:toSterlmg currency. 

444^444 X 9=4000,000-r^=400— j^. £}00» 

IS. Reduce {448 50cte. to Sterlii^ cunency. 

j3m. £100 18f. ScL 

To turn any given nvtnher ofshiUings, pence, andfarthmgMf 
cf any currency y into cents oani mUls» 

Rule. 

Reduce the giren shillings and pence into pence ; and if there 
are farthings, reduce them to the decimal of a penny, and aiHiex 
tbe decimal to the pence, which becomes the dividend. Divide 
this by the number of pence in a dollar, of whatever currency 
is desired, and point off in the quotient, as the division of de- 
cinnals directs ; and if the given pence were less than a dollar^ 
the quotient will be cents, mills, and parts of mills. 

I 

JVbfe. — ^If the given sum exceed a dollar ; then the figures od 
the left of the separatrix will be dollars ; and those on the right 
Tvould be cents and mills. 
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BxampUB^ ' 

1» Reduce 3f . %d. ftqr. to cents and mills. 

Pence in a dollar^ New- d.m.j9l» 

Epgiaixl, &c. currency 72)42^0000(^ OS T+jfni. 

Kew-7er8ey, &c. cur. 90^5000(^47 2 2 j^. 

New-Yofk, &c. cur. •5)42^000(,44 2 7 j9i». 

South Carolina & Geor. ct. nupu 

currency 66>f2,5000(,76 8 9 AnM. 

%. Reduce 2<. lid. 3^. to cents and miUs. 

Pence in a dbll^ar, Kew- ei.m,pL 

fkylandt &c. currency 72)35,7600(,49 6 5 wli». 

New-York k North Ca- ct. m. pt 

lolina currency 96)35»7M0(y:^7 2 3 Au. 

et, fn*pi, 
New-JersejTy &c. cur. 90)35,7500(939 7 3 Jlnt. 
South Carolina & Geor. d. m. pt«* * 

cunen£7 56)35|7500(y68 8 3 An$. 

w 
T9 turn cenkmii milk into ihiUlkigtfpmseet and fif^^ 

RULB. 

Multiply the eeiils and mills by the number bf c&iDingsina 
doHar. Cut off fn>m die right^iand of the product, as in the 
Multiplipation of Decimals. Multiply the remainder by IS, the 
pence in a shilling : again, cut off as before ; and if any re- 
mainder, multiply it by 4 farthings. The quotients on the 
left-hand of the separatrixes, will be shillings, pence^ &c. 

1. Reduce ,625 to New- 2. Reduce)626toNew-¥oik 
England currency. curreiKy. 

,625 
5)0D0 

9)000 

Ms. 35. 9cL 




I 



rmii^^^ T 



COINS. 149 

S» Reduce g625 to New-Jeiseycuixen^* 

% ,625 

3126 
4376 - 



4)6875 
l^ 

8,)25b0 

4 



1)0000 Ms. As. Sd. Iqr. 

4k Reduce |625 to South Carolina and Geoigia currency* 
^ Ans. 28. lOd. Sgn 



=ae 



REDUCTION OF CURRENCIES. 

In changing the currency of one State into that of another of 
a different currency, also Canada, Nova Scotia, sterling, &c. ; 
it is important for the learner to become familiar with the prin* 
ciples on which the riiles are founded. Ten mdnutes of strict 
attention to this subject, will probably render it plam and per- 
manent in the mind. There is one general principle that may be 
adopted, to frame the requisite rules for all the several changes 
of currencies. It is this : — 

Take the number of pence in a dollar of the given currency to 
Ve changed for a denominator; and also the number of pence in 
a doUar of the currency into which it is to be changed for a nu' 
merator. Reduce this Vulgar Fraction to its lowest terms ; then 
midtiply the given sum by the numerator 9 and divide that pro' 
duct by the denondnatorf and ihi ansfwer is obtained in the cur^ 
reney sought. 

By changing the numerator and denominator, and proceed* 
ing as abovey the currency is restored to its former state. 



n the ^ 

||5oas 1 

Bready ^ 




> Itedute £1^ %$. 9d. New-England, &€. to steiim^. 

Xfactkn IB ^=i *^ £133 69. 9d. 

% — 



3 r* 



^=£lOOSter. jllfit. 



B. Reduce £150 New*Yoik, be. cumncj to New-Ei^IaiA 

H=f Jbu, £112 iO».' NewTEngland. 
A. Reduce £llS 1Q». New-EDgland, &c. cuireocy to New* 

^1 Jbu. £150 New-Toik, &c. 

7 Retece £100 io«« 6(i. New-Cfigbnd, ^€. eunnttiqr ii| 
Scmth Carolina and Geoi]^ &c. 

#=^ £l00 10«.ed 

7 *• 



■r»=£7fi3*.8d.2| Geo. lee. v/lnfe 



9. Reduce £78 3^. 8J; Sf^. South Catoliaa and Oeoisia 
ctmenoies toNew-JEd^land, &c* 



£78 3^. 8d. 3§ 
8 



^7=£ioo lOf. ed-New-Eng. 
lie.— 4fM. ^ . 



8. Redtioe 1501. IO1..4& New-England, lie currencry tt> 
N8W-Jeney,lcc. 



||=:f^ 1502. IQt. 4(7. 

6 



—4=188/. 2». lid. N6w-J«»wey:/ 

lie. — ^.yln*. 



.^ 



# 
> 



is^ KEDUCTION OF 

10. Reduce 1881. 2». lid. New-Jersey, &c. correDcy to NeiF- 
EaDglaody &c. 

j|:srf IB^^28. lid. 

4 



-=-6=160/. 10«. 4d. New-Eng- 

11. Reduce 120Z. 6». Sd. New-Yoik, &c.ciirrracy to New- 

f|=4J 1202. 6$.. 8d. 

16 



-rl6=:112f. 16*. 3d. New-Jersey, 
&c. Ant, 



It. Reduce 112/. 16s. 3d. New-Jei8ey,&c.cuiTeDcy to New- 
Toik, &c. 



Sf^H ^ U2/.16«. 3< 

16 



-rl6=120Z. 6«. 8d. New-Yoik, 



13. Reduce 160{. lOt. New-York* &c. cunency to Canada 
and Nova Scotia, &c. . 

||=f 1602. lOf. ^ 



5 



^-8=1001. 8t« 3d. Canada, inc. Jns. 



14. Reduce lOOZ. 6^ 3d. Canada and Nova Scotiat &c cur- 
renqr to New-York, &c. 

U=i 100/.6«.3d. ' 

8 . 



-^6=1602. 105. New-York, &c. jJ«f. 



CUKKENCIES; l.^ 

1.5. Reduce 150/. 15«. 6df. Sooth Carolina and Geoi^^ia cur* 
leocy to New-York, &c. 

J|=V 150;. 15«. 6(2. 

12 



-r7=^8/. 95. 5}il. New-Toik,&.C. 

Ans. 

16. iitsuuce 258/. 95. 5^(2. New-York, &c. eunenc^ to Soutii 
Carolina and Geoigia, &c. 

ff=Vi 2581. 9«, 5?il. ' 

1 



-r 12=150/. 155. 6d[. South Caiolina 
and Geoigia, &€. «^. 



QiiesfioM re/a^e to ih^ Reduction of OwntmcUs. 

1. At how much was the ralue of a Spaniidi milled dollar es* 
thnated, in the early settlement of the American Colonies ? 

2. What caused the different valuations of a dollar, or of 
pounds, shillings, and pence, in the different Sta^s, soon after 
their settlement, down to the present time ? 

3. How many shillings, or shillir^s and pence, now constitute 
a dollar in the several States in the Union ? also in Canada, 
Nova Scotia, and sterling ? 

4. How are the currencies of the different States reduced to 
Federal Moneys where the dollar is an even number of shillings, 
and the sum consists of pounds only ? 

5. What is the reason for the fore2:oing rule ? 

6. What is the rule, when the given sum consists fff pound^^ 
shillings, and pence ? v 

7. What is the reason for this rule ? 

8. What is the rule for reducing New-Jersey, ke. «U7tcn€y 
to Federal Money ? 

9. On what principles is this rule constructed ? 

10. What is the rule for reducing South Carolina and Geoi|^ia 
currency to Federal Money ? and why is such a rule establistied ? 

11. What is the rule for reducing Canada and Nova Scotia 
cuirencV to Federal Moncv ? and whv this rule ? 




k^vA . ^A>s' * * * * -S" ^ ^ ^ 

ALr ..^h^V^AilBk A^V^Ai/^^i cATAi ^ ^cATAi^ ^hATA:!^ ^cATAi^ ^i^^^"i^ ^hATAi^ ^hAT*:!^ ^[AT.*!^ 



OF PROPORTION. 155 

to each other. This involves the principles of Arithmetic 
suid Geometrical proportions. 
It hence beoomes necessary, in the regular advancement of 
the fflind in the science of numbers, to attend to the general 
principles of proportion, previous to entering upon the Rule of 
Three. Without some knowledge of this, the learner must 
labour under great embarrassments, in acquiring cle^ s^nd dis- 
criminating ideas of the subsequent rules, which are founded 
almost entirely on the nature of proportion. 



OE PROPORTION IN GENERAL. 

Numbers are compared together, in order to discover the ■' 
lelation which they bear to each other. 

To form a comparison, there must necessarily be two num- 
bers ; the number which is compared, being written first, is 
called the antecedent; and that with which it is compared, the 
consequent. 

Numbers are compared with each other in two different 
ways. The one comparison considers the difference of the* two 
numbers, and is called arithmetical relation, and the difference 
is frequently termed the arithmetical ratio : the other compari- 
son considers their quotients^ viz. the geometrical ratio. 

Thus, of the numbers 4 and 12, the difference, or Arithmetical 
ratio is 8 ; as 12— 4=8 ; b||t the geometrical ratio is 3, as 12-r4=:3. 
When two or more couplets or numbers have eqUal ratios, or 
differences, the equality is denominated proportion ; and their 
terms are similarly placed ; that is, either all the greater, or aU 
the less are taken as antecedents ; ^d the others as consequently 
and they are thus called proportionals. The two couplets, 2, 
4, and 6, 8, are taken thus ;— 2, 4, 6, 8 ; or thus,— 4, 2, 8, 6, and 
are arithmetical proportionals. But the two couplets, 2, 4, and 
Sf 16, taken thus ;— 2, 4, 8, 16 ; or, 4, 2^ 16, 8, are geometrical 
proportionals. * 

The arithmetical ratio increases or decreases, by a common 
difference. The geometrical ratio increases by a eommonmul- 
tiplier^ or decreases- by a coirinon divisor. 



I 
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Ratios afe ever considered as the result of the greater tom 
of comparison diminished, that is, either subtracted or divided 
bj the less term* without regarding either teni| as the antece- 
dent. 

In aritJimeHcal pr'i^ressioth any rank of numbers more than 

tw0| increasing or decreasing by a common difference, viz. by 

a continual addition or subtraction of any equal or given num* 

ber, is said to be an arithmetical progression : as 1, 2, 3, 4, 5, 6, 

is an ascending series ; and 6, 5, 4, 3, 2, 1, is a descendiqg series ; 

or thus; 

tf 4, 6, 8, 10, is an ascending arithmetical series ; 
10, 8, 6, 4, 2, is a descending arithmetical series. 

In the first rank of numbers, viz. 1, 2, &c. the commoD dif- 
ference is 1, whether by addition or subtraction : in the second 
rank of numbers, the common differemce is 2, vvhether bj addi- 
tion or subtraction. 

The numbers, which form the series, are called the terms of 
progression. The first -and last terms are called the exiremet* 
In any series of numbers in arithmetical progression^ the sumai 
the two extremes is equal to the sum of any two means equally 
distant from them, as may be seen in the abuve series :— -as 1+ 
6=7; 2-f 5=7; and 44-3=7: or, 2-f 10=12 ; 4+8=12; and 
6+6=12 : the same is true both of the ascendit^ and descend- 
ing series. 

When the number of terms is odd, the double of the middle 
term is equal to the sum of the two extremes, or to that of any 
two terms equally distant from the mi(^e term, as aBove, '* 6+ 
6=512.** 

Respecting gmmjdricalprogremcn^ when any rank or series 
of numbers is increased by one common multiplier, or decreased 
by one common divisor, such series belong to geometrical pr^ 
gression. For example ; i, 2, 4, 8, 16, 32, constitute a scries 
which is increased by the common multiplier 2. Again, 81, 27, 
^9 3, 1, is a series decreased by the common divisor 3. 

When the terms of any series of numbers are in geometrical 
piogressioo, HbA product of the two extixxnes will be equal to 
that of any two means equally distant from the extremes ; and 
if tl^e terms be odd, the middle term multiplied into itself will 
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b equal to the product of the two extremes^ or that of two 
meaos equally distant from the middle terms : as 2, 4, 8, 16, 32 ; 
here, 32 x 2==64 ; 16 x4=64 ; and 8 X 8=64. Ako^ 1, 3,-9, 27, 
81; now 81Xl=8i; 27X3=81; and 9X9=81. 

This brief explanation of the nature of prc^rtion, both arith- 
metical and geometrical, with the obvious distinctioiis by which 
they are respectively characterized, will easentialljr aid the 
learner iA his progress in the subsequent rules. This is deailj 
evident iiom the consideration, that the Rule of Three ; or as it 
is often denominated, the Rule of Piopoition, has its radical 
fooodatioD oo the nature and principles of geometrical pnigre^ 

^uestioiurdaiheioProp<>riion, 

!• To discover what, are numbers conq>axed.tagetlier ? 
^ How many numbers are required 'to form a compaiino f 
3. By what name, is the number compared and fint writteiif 
called? 

4: By what "name is that called, with which it is compaied ? . 
^* In how many ways are numbers oxnpared with each 

other? 

^* What does the one comparison consider, and what is it 

called? 

7. What ill the diflferencc often^ called ? 

8. What does the other comparison consider, and what k it 
called? 

'• What is the difference, or arithmetical ratio of 4 and 12 T 

10. What is the geometrical ratio of 4 and 12 ? 

U. When two or more couplets or numbers have equal 
ntios or differences, what is the equality denominated, and 
^ are their termd placed ? 

12. Must all the greater or all the less terms be taken ag on* 
^^Cfdentt, and the fest as consequetUs? 

13. When thus taken, what are they called ? 

14. What proportklBais are 2,4,6,8? or 8, 6, 4^2? or 4^ • 

16. What proportionals are 2, 4, 8, 16 ? or 16» 8,4, 2 ? or 4. 
2,16,8? 
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16. In wkat manner does an arithmetical ratio iBGieaae»<r 
decrease? 

17. How does a geometrical ratio increase, or deczeaae ? 

18. Of what are ratios ever considered as (he result, without 
regarding either teim as the antecedent ? 

1 9. What kind loi progression may any rank of numbers moie 
than two» increasing or decreasing by a common difference, be 
called ? 

30. Of what series, ascending or descending, are 1, 2, 3, 4, S, 
6 ? or, 6, 5, 4, 3, 2, 1 ? also, 2, 4, 6, 8, 10 ? w 10, 8, 6, 4, 2 ? 

21. In the first rank of numbers, whether of ascending or de-' 
scending series, what is the common difference, whether by ad* 
ditioB or subtraction ? 

22. In the second rank, what is^the difference, whether by 
addition or subtraction ? 

23. vVhat are the numbers which form the series called? 

24. What are the fiist and last term of the series called ? 

25. In any series of numbers in arithmetical progression^ 
what is the sum of the two extremes equal to ? 

26. When the number of terms is odd, what is th« doable of 
ibe middle term equal to ? 



PROPORTION ; OR 

RULE OF THREE DIRECT- 



IT 18 called the Ride of Three^ in consequence of three num- 
bers being given to find a fourth, which will be proportional ; 
yiz. which will bear the same proportion to the third, as the 
second does to the first ; or, the fourth term will bear the same 
proportion to the second, which the third dges to the first 

Of the three terms given, two are called terms of supposi- 
tion, and the other that of demand. There are always two of 
the numbers given in a question, winch art- of the same name or 
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RULE OF THREE DIRECT. 1J« 

Ly one of which is the first, and the other the third teru^in 
stsitii^ the question : the remaini^ number, which is of die 
same name or kind with the answer sought, w31 possess the 
Second place. 

In stating a question in the Rule of Three Direct, 

1. Put that number in the third place, the value of which k 
scHight, and which would follow some such inquiiy, viz. what 
^w^ill? what cost? how many? howfar ? how k»g ?how much? 
&c. ' 

2. Place the term of the same name, or kind with the fluids 
|n thte first place -; and if these terms be of different denomiiia- 
lions, reduce them td the lowest denomination, si either oi the 
^iven terms. 

3. Put the remaining term jn the second place, which will 
he of the same name with the answer ; and if it consist of 
aeveral denominations, reduce it to the lowest mentioiiedb 
Haviiig thus stated the question, proceed bj the foUowiog 

RVLS. 

Multiply the second and third terms togetfier« coid divide 
^t product by the first, and the quotient will be the fourth 
term, ^ answer ; and of the same denomination with that of 
the second, or to which the second was reduced. When there 
is a remainder, multiply it by the next lower (]enomjnation, and 
divide by the first term, lic« 

The proof is easily found by inverting the question. 

Jfote. — There are various methods 1^ which die woA may 
be abridged, and which are oftentimes preferable to the genecd 
rule. 

1. Divide the second term by the first, midtiply the quotient 
into the third, and the product will be the answer. Or, 

2. Divide the third term by the first, niultiply the quotient 
into the seomd, and the product will be the answer. Or, 

S. Divide the first term by the second, and the third by that 
quotient, and the last quotient will be the answer. Or, 

4. Divide the first term by the third, and the second by th»t 
quotient, and the>last quotient will be the answeiw 
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So in the fint example^ under this ruloy 8X12=:=%,napioo 
duct as much too great, as the first term 4, contains more uaitB 
dianl. Therefine, 96-7*4=24, the fourth term propcrticHiai. 
Then 4X1M=:%; and 8X13^^6; so diat the result is, 4 : 8 : : 
n : 24. / 

^he same will he true of every operation in the Rule of 
Three, whedier direct or inverse ; the product of the means 
and extremes wil^be equal. For, whether the divisor he the 
fint, or IbM term, as tiie statement shall fall under di^t or 
inverse proportion the ^ect will he the same, and the true 
answer obtained. 

These several examples may also he wrought by the rales 
given in the last note. Take ^e first question, and obtain the 
answer agreeably to the first rule, viz. ; divide 8 by 4, and mul- 
tiply the quotient 2 by 12, the answeris 24 ; by the second rul^ 
12-i-4X 83=24, answer: or take the second question; and by' 
irule thud, divide the first term 24, by 12, the second term, and 
divide the third term 8, by the last quotient : thus, 24-7-1 2=2-r 
8=4^ answer. Or the san» example by the fourth rule. Di- 
vide the first by the third term, and the second tens, by this 
quotient, and the last quotient is the answer. Thus, 24-r8=s9 
-rl2=4y answer. Example. 

6. If Scwt. of sugar cost £l8 15». what will 56Z6. cart f 

Reduced Sewt. : £18 15«. : : 66(6. 

Ih. s, Ih, 9. 4. 

560 : 376 : : 56 : 37 s 6 

56 ^ 




56)0)210010(37 Heie the fiist and third teip| 
168 are lbs, and tibe second term 

— ^— reduced to its lowest deoo- 

892 

28 
12 

56)336(6 
336 
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If S pahs of stoddngB cost 13«. wfiat wffl 6 doseD pain 

on. «. 6 doz. is pain 78» 
3 : 15 : : 72 : 31S#. 
13 

216 \r 

72 

8)936 

8,0)31^ afaillingk 

£15,12 4m. 



7. At U. 6(L a pound, what will 138^. of butter cost 7 

W. d*, Ih, £ s. d, 

1 : 17 : : 138 : 9 15 6 138Xl7s=2346iL 

8. If a petsoa spend 4i. 6c2. a day, bow much is that in a 

yeart 

d. d. d$. £•>. d. 
1 : 54 : : 36S : 82 2 6 54x36&:=:19710 

9. If 7 days' board cost 22«. what will it come to by die year? 

cL f • d» jij 8, d, 

7 : 22 : : 365 : 57 7 14 365X22-J;7=1147*. l^d. 

10. If a man's salary be £250 a year, what is that by die 

calendar month ? 

M. £ M. £ 8.d. 
12 : 250 : : 1 : 20 16 8 

It. How mudi will a grindstone, 30 inches in diameter^ and 
6 ikfaes thick, come to, at 5s. per cubic foot ? 

DiBmeler» 30+lSXl5x&=3375 Cubic mchea. 
Then^ 1728 : 5i^ : : 3375X6-M728 : =9§. 9d.+Jkli. 

VL What if the ezpeiiBe of a grindafone, finches induune* 
tav and 4 inches thick, at 6f. the cubic foot? 

Diameter, 34+17 x 17 X4=3468 
Thcn^ 1728 : 6f . i : 3468 : ^IfU.Od. 9gr. An. 
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13. What will 5S tbousand 4 hundred and 25 casts of ^a^ves 
oait» at {16 per thousand ? 

JVbte.— Staves are counted by casting 3 at a time : 40 casts 
make l hundred,and 10 hundred 1 thousand. Marked thus»fik 
thousand ; h. hundred ; c. casts. 

SI. S • m»h, €• ' 
^ 1 : 16 : : 62 4 96 
10 10 

10 524 

40 40 « 



400 20986 



J 



20981^ Xl6-r400=2839 40cU. Ans. 

14. What will 26m. 9A. 36c. of staves cost, at {17 per thou- 
8an4? J9ns. {441^5+ 

15. What will 38fii. 6^ 35c. of staves amount to» at {14 per 
thousand ? Am. {541,625. 

16. What is die cost of 56m. 5^. 12c. of staves, at {14 iBds. 
per thousand ? Aw. 81 9,685. 

17. What is the cost of 25m. 750/^. of boards, at |16 50<ik 

per thousand? 

icU. i et$. 

1000 : 16,50 : : 25750 : Am. 424,875. 

18. When boards sell at {20 per thousand, what is it per 
foot? ^ Am. flicU. 

JVo<e.~Hoop8 are frequently sold by bundles <^ 30 hoops 
each ; and 4 such bundles make 1 hundred, and 10 hundred, or 
40 bundles, make 1 thousand. But in some instances they 
are bound in bundles of 40 each, 3 bundles making 1 hundiei^ 
and 10 hundred, or 30 bundles, 1 thousand. 

19. What is tiie cost of 67 bundles of hoops, at {24 per Iboii- 
sand of 30 bundles { , 

bun. { hwu 

M 30 : 24 : : 67 ! 67x24-r30={53,60 Am. , 
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520. What is the cost oT 87 buiidles»at226pertfiousttidof40 
bunHles? 

buiu $' hum. 

' 40 : 26 : : 87 or, 87x30x26-^1200=ij66,55 jJim. 

JVcrfe.— The ndmber of hoops in either case is equal, viz. 
^ ISOO make t thousand. It is immateriai whether 30 is multi- 
plied by 4, or 40x3 ; each will produce liO ; and 120x10= 
1200, or 1 thousand. 

J^ote. — In Federal Money, proceed as in whole numben, 
9 <^y ^ careful to pr^erve the separatrix in its proper place ; 
or agreeably to the rules of decimals. 

21. If 3 hogsheads of sugar, each weighing BeriDt. iqr. 14ft. 
cost {289 80d. how much is that by the 7/6. 

Thiee hogsheads are equal to 289816. 

lb. i ' lb. ct. 
Then, as 2898 : 289,80 : : 7 : ,70 Ant. 

2ft. If 9 yards of cloth cost {11,25, how much cloA cio be 
boqgfat with {121,25 ? 

, ct. yd. ct. yd. 
1125 : 9 : : 12125 : 97 .All. 

23. If 3A. of sugar cost 31^c^. what will 109/6. cOiBt t 

lb. ct.m. lb. ict.nL 
3 : ,315 : : 109 : 11^,5. 

24. If 15/6. of cheese, cost $i,42ic^. what will be the oost 
of Icwt. at th^ same rate or ratio ? 

lb. $ci.fn. lb» %et* 
15 : 1,42,5 i . 112 : 10,64 

Abte.-^Tlie method to Which we have briefly atfeiided, m 
die Rule of Three Direct, is die same which han been generally 
practised, until within a few years past. It would doubtless 
be the most feasible to the learner, wece St not, that where tMre 
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requires less, or less requires more^ such questions would 
long to the Rule of Three Inverse, which requires a dlferent 
operation, yiz. ; after stating the question as before, to multiply 
the first and second terms together, Bftd divide that product by 
the third. The object of the rule, which has more recently 
been adopted by a few arithmeticians, is, to do away the dis- 
tinctions of direct and inverse proportion, by an alteration of the 
positions of the given terms. They would have the first and 
second terms of the same name or kind ; and also the third and 
fourth to be similar. The effect is precisely the same ; and 
one uniform rule of multiplying and dividing the terms, gives^ 
the true result. Lender these circumstances, I deem it propei^ 
to give both methods, and leave it optional with the learner 
which to adopt, when he shall have become acquainted with 
both. The latter is evidently the most expeditious; and I 
doubt notj but it will shortly gain an entire ascendency over the 
former. « The old rule of inverse proportion, 1 shall theref(»« 
defer, until some attention has been devoted to tfale modem 
method. 

The following rule, to which reference is had, is thus d^ 
fined:— 

THE 

' SINGLE RULE OF THREE. 



This teaches, by having three numbers given, to find a fourth* 
which will be in proportion to the third, as the second is to Ihe 
first. Consequently there are two terms of supposition, and 
one of demands 

Rule for stating* 

1. Put that term in the third place, which is if the same 
mame or kind with the answer sought ; <hat is, if the answer be 
money, the third term must be money; if the answer be nnea- 
aure, weight, or distance, the third term must be measure, 
weight, Of distance, according as the demand shall require. 



. THE SINGLE RULE OF THREE. leT 

S. Then reflect^ from the nature of the question, whether 
the answer must be greater or less than the third term. If 
greater, then put the laiger of the two remaining numben in 
the second place, and the less in the first ;biit if the answer re- 
quired, be less than the third term ; then put the less number 
of the two in the second place, and the greater in the first* 

Rule for working. 

3. If the first and second terms be of different denominations, 
reduce both terms to the lowest denomination in either of the 

4(f^ temos. 

4. If the third be composed of several denominations, reduce 
it to the lowest one named. 

^ Then multiply the second and third terms together, and 
divide the product by the first, and the quotient will be the 
fourth term, or the answer sought ; and it will also be of the 
same denomination as that to which the third term was reduced. 

Should there be a remainder, multiply it by the next lower 
denomination, and divide the product by the first term. 

The jproof is obtained by invertii^ the question, and makiif^ 
the answer the third term. 

Examples. 

1. If 6 bushels of wheat 2. If 10026. of butter cost 
cost ^5 2bct. what will 70 {12,50, what are 18/6. worth ? 
bushels cost ? 

Stated thus : 
B. b. t 



lb. lb. 


$ 


100 : 18 : 


• 12,60 


* , 


18 



6 : 70 : : 5,26 



6)367,50 



70 10000 

1250 



1|00)2,26|00 



2 61,25 .am. Jbu. {2,25. 

3. If a person's salaxy be {875 for 52 weeksy bow much is it 

^week? 

W. w. * t i€t.m. 

62 : 1 : : 875 Ans. 1 6,82,6 -f 
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JVbte.— Id the first example, ooe tenn is WQnej, and tne 
^ustiels. Money is the answer sought, therefore the term ttsxMtj 
ip put fa the third place. By examining^ it is seen the fourth 
term must be greater than the third ; and hence the laiger num- 
ber of bushels is put in the second place. 

In the second example, it is evident the answer must be less 
than the third term ; hence the laiger number is put in the first 
place. 

4. If 47 yards of doth cost {146,87^ what will 7 yards coat ? 

yd. yd. $ ct,m. ict.nu 

47 : 7 : : 146,87,5 : Ms. 21,87,5 

5. If a flock of 725 sheep cost {1268, 75, wha| wiU 125c08t ? 

«. $. $ d. { ct, 

725 : 125 : : 1268,75 ,^.218,75. ' 

6. How many yards of carpeting, 2 J feet wide, wiU cover a 
iocff 20 feet long, and 18 feet wide ? 

Here multiply the ^t 4m. by 3, because 3 feet make a 

yard. Then there are two widths, and one length 

given. Hence the length takes the third place, thus : 

ft in. w. w, ' long. < yd. 

•^2^X3=7.18 :: 20 Then 18x20^7 Si^ jj«5. 

7. If a gairisoo of 550 men, are supplied with provisions for 

8 months, how many men would the same quantity siQ>p)y 5 

months t 

tno. mo, tntn. men. 

5:8 ; : 550 An$. 880. 

8. If j9 loan B 2550,for 6 months, how ioDg must B loan toi^ 
1^150, to repay his kindness ? 

t t mo. m0. 

150 : 550 : : 6 Jim. 22. 

9. If a cistern have 4 pipes, each of which will empty it in an 

hour, how many pipes of equal capacity will empty it in 12 

minutes? 

tn. n. pirn pt. 

12 : 4 : : 1 : Ans, 20« 
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M. A cisiero, capaya olcont^inii^ 1500 gallons of water, 19 

liottiiy supplied by a pipe, with 19^ gallons;, but it has twQ 

leaka^^ cme* of which wastes 20, the other 40 gallons hourly : 

iiaw Mg wiM it take to fill the cistern, all three running at (lie 

same timef 

gal, k. h. 

204-40—120 : 1500= : 1 : Ans. 25. 

11. What number of men will be required to do ki 10 days, 
"what 30 men would do in 25 days f 

10 : 25 : : 30 Ms. 75. 

12. If a meadow will supply hay for 20 horses, 12 weeks, how 
long would it supply 8 horses ? Ans. SOwk, 

13. If 5 is indebted to C g2570, and B has only $1606,25, 
irt^ch he delivers ov«r to Q bow much does it pay on the dol- 
lar ? Ans. e2hct. 

14. What will 3 dozen (^ combs come to, if 46^ dozen cost 
gl59/)3 ? Ans. JS10,26. 

15. If {4,75 is paid for a cord of wood, what is the cost of 
37 cords? ^W5. g 175,75. 

16. If ISoir. 5}nt7^. of silver be valued at $12,16 ; what is the 
Talue of 96o2r. \2pwt.l Ans, $64,35 6+ 

17. If a regiment of 648 men, is to be clothed ; each suit con- 
taining 4i yards, at £1 2«. 6«?. per yard ; how liiany yards 
would it require ; and how much is the cost of the cloth ? 

Ans. 29Uyd. ; cost £3280 10*. 

RULE OF THREE INVERSE. 

That the learner may be made acquainted with the system 
which has long been adopted, respecting the Rule of Three, it 
becomes necessaiy to treat of it more particularly. An impor- 
tant distinction has been ade between direct and inverse pro- 
portion ; and consequently the rules of O3)eration were different. 
The criterion of judging whether the question belonged to^di- 
rect or inverse proportion, was the following. "If more re- 
quires more, or less r^uires less, the question keloids to the 
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Rule of Three Direct.** That is, if Ae second tetm is greater 
than the first, and requires th^ fourtib to be greater than tlie 
diird ; then more requires more ; and if the second term is less 
than ibm first, and requires the fourth to be less than the Aird ; 
then less requires less, and in both cases the questions beloeg to 
direct proportion. Example. As 3 is to 6, so b 6 to 12. Here 
the second term 6 is double the first term 3, and 13 the fourth 
term is the double of 6 the third term. Again ;— as 6 is to 3, 
so is 12 to 6. Here less requires less, and in similar proportioosy 
and belongs also to direct prop(Htion. 

But if more requires less, or less requires moie^ die questioB 
belongs to the Ride of Three Inyerse. 

Eocamplei, 

If 2 men can accomplish a task in 4 days, how many days 
will it require 4 men to do it ? • ^ns. 3 days. 

In this question, more requires less, viz. the more meo^.tfae 
less time is required. Again : 

If .4 requhe 2, how much time will 2 require ? Aru. 4. 

Here less requires more ; viz. the less the number of men, the 
move days are required. This is therefore Inverse Proportioii^ 
and a different operation is required to obtain the answer* 

Rule. 

1. State and reduce the terms as in the Rule,of Three Direct 

2. Multiply the first and second terms together, and divide 
the product by the third : the quotient will be the answer in the 
fame denomination as the middle term was reduced to. 

If there is any remainder, multiply it by the next lower de* 
nomination, and divide the product by the third teim. 
Ptoof as in Direct Proportion. 

Exawphs, 

1. If t rod wide, and 160 long, make an acre ; what leugth 
will be required, when the width is 5 rods, to make an acre ! 

As 1 : ItO : : 6 : J9nf. 32 rods. 
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9. If 90 busheb of com, at 60 cents the buahel, will paj a 
S^ensum ; how muay bittbels of wheat, at {1 per bu^lrwo^d 
pay tbesame? 

As 60 * 90 : : 100 : 
^ 60 



1|00)54|00( Ant. 64 Bushels of wheat. 



■«Bltfi 



5. If a mail performs a journey in 12 days, when the^day^ are 
14 hours loi^ ; bow many days will he be in peifbrming the 
aamef when th$ days aie 8 honors long ? 

A. a. A* a* 

As 14 : 12 : : 8 Jhu.tl. 

4. If the above trayeller should perform his tour in 12 days, 
the days being 14 hours long ; how many hours loqg must the 
day be to accomplish the same in 21 days ? 

». A* If. h» 

As 12 : 14 : : 31 s jfiit. 8 

Ik If 70 men, in 30 days, can dig a trench ; how lika^y men 
will it require to do the same woric in 12 days ? 

a. fii* CI. HI. 

As 30 : 70 : : 12 : Jhu. 176w 

6. If it require 75 men, 15 dd^, to build a fortress ; how 
many days would it require 375 men» to. do the same ? 

fit. d. / Ok a. 

As 75 : 16 : : 375 : Ans. 3. 

7. If |20 will pay the freight of IScwt. 175 mOes; how |ar 
may 26eii< be caiTied for the same sum ? 

CWi* III. CWt» fll. 

As 15 : 175 : : 25 : j^itf. 105. 

8. If t board b^ 8 iochet wide; how long must it be to mea* 
mm to square feet? 

in. 9q.fi. in. fU , 

Ai 12 } lO : : 8 ; Am. 30. 
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. 9. How nucii in lengthy that is 6 iocbes wlde» wii) make a 
square foot ? ^m; Mw. 

10. If 320/&. be suspended at the distance of 3 quart«tof 
an inch from the centre of motion in a steelyard ; what will be 
the weight of a poise, placed at the distance of 40 incbes» to 
balance it ? 

gr» lh» %n» gr» lb. 

As 3 : 320 : : 40x4 : Ans. 6. 

11. If a floor be 20 feet wide, and 30 feet long ; how much 
oarpeting:, 3 feet wide, will cover it ? Ans, 100yd. 

12. If 30 men can erect a building in 13 days ; how maiqr 
men would accomplish the same work in 120 days ?— j^n*. 3ni» 

The learner ought now to be capable of deciding, wfaicli 
method of stating questions in the Rule of Thre^, and of ob- 
taining the answers, is the most easy and expeditious. Bf 
adopting the general rule, he Is not encumbered wS^-the dis- 
tinctions of Direct and Inverse Propoitions ; nor b Ms m*Dd bu^ 
dened to retain the different rules aj^licable to each. 

The Sioi^le Rule of Three, in Vulgar and Decimal Fractions^ 
will next claim attention. The rules will be given in their 
various methods of operations ; and the learner left to exerciie 
his own choice in the selection of the niles. The modem nde 
will first be given ; tiie others will Ibllow in oitkr. 

> I 

THE 

SINGLE RULE OF THREE 

lY FULGAR fJlACnom 



Roue. 

Prepare the Ffactions as directed for the Multiplicatiflii <v 
Division of Vulgar Fractions ; then state the questicm as in the 
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Rule or Three, in wiule oumbenL inn..* a j. . 

Rule. 

RVLB. 

^PWduct w JJ be the answer, conespooduig with thTmiddle 

SD«SLE RULE afTHRBE,in DECSMAL FRACmm. 

HUroro »du«Ki^»actioii8 to their decimal «xpre»ioq. • «« 
™M of operation are entirely c<«eq>ondent with tho4 rf 
wWe numbeis, or Vulgar Fractions, whether in zeau^ArJl 
«tt»ee of direct, erimrersej^xHJcwiions. The separatrix m^ 
be caiefiillr icgaided. "P^wnxmnst 

^ If i * yard cott I of a pound ; what will ] of a yaid 

I .y*?- £ »* £,*.d.ar 

As i s I : : 1 Aiidfx|xl=?{=o w 6 fj^^^^^^ 

«h ahofs question stidied by the general nde. 
S^SfA £ £t.A«r. 
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9. if f of a yard, codt f of a pound; wh&t trOl i^ Of ^ dl 
English cost ? 

Here are different denominations, of the sam^ kiod, whicti 
must be reduced, so as to correspond in denomination. 

h a ya«i:=^ of f of i'tsji^t M English. 

As i : A : : I And f xAx»=t%=^ 10 3 If Au. 
The second question wrought by Decimal Fraction^. 

J : /j. : : f. And i=^,5 ; tV=»^ ; ?=*4M5 Redutef 16 

r 

/ A. 6. j[^ 

Decimals, is stated thus : — ^As ,5 : ,6 : : ,4285 

Then ,4285X,6-=-,6=,614fc:ie ^ Ifii. 

The irst question wrought by Decimal Fractions. 

M. yd. £ 
i : i 4 i«,5 ; 5=:,875 ; |>=yS555 
Yd, yd, £ < $.d, qr. 

As ,5 : ,875 : : ,5555 : Then, «555X, 675^,6=:: 19 5 IMi^ 

S. If I of a yard, cost 67 hundredths of a dollar ; what will 
Siofayiodcost? « 

Yd. d. yd, J . 

* ,76 : 67 : J 6,75 : j3fM.f,136+. 

The same by Vulgar Fractions. 

Yd. yd. ct. i 

Asl : V : t % And4xVXi^^fiM=^6,l»+ Jk^ 

4. If a person procured 6l yardrof cloth, l\ yards wide, and 
he would line it with silk, I of a yard wide ; how maD^ yarcb 
of silk must he purchase ? 

w* w» long. 
As! : I : : »/: And|X|xV='*V-V-<li»A •*»• 

The same by Decimate. 

w. 7», long. . ^ 

As ,75 : 1,35 : :^ 6^75 : 6,75Xl^t5^Ttt=ii,95^ Jth. 



IN FRACTIONS. 
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5. If a cis&rh tave iJiree leakages, one of wliick will empty 
Hin i of aQhotDf^l 'mi aa hour; and the third in U faoura ; in 
what time will it be emptfed, if all three leakages aire dift- 
^laiged at tbe'suxxe time ? 

This question wiU require two statement. 



h. ei9» 
1st. As ^6 : 1 
A: 1 



h, cfcr. 

1 : 4 

1 : 2 

I : fi 

6|8 



Cis. h, ,€• 
2d. As 6,8 : 1 : 1 

h. 
TttiSlXl-r6,8=,147 

60 



60 



Ms. Bm. 49^'. 



49 200 



h. 


c. 


h. 


As, 2 : 


. 1 : 


: 1 


f»: 


r: 


: 1 


.If • 


1 : 


: 1 


1,25 J 


; 1 : 


: 1 



6. If a coikhit, di^chaiging mto a .cistemi will fill it in 12 
nioutes ; and the cistern has three dlschaiging conductors, one 
of which will empty it in i an hour ; the second m t hour ; and 
the third in U hour : in what time will the cistevb be filled, if 
all kxt run together ? 

Two statements again. 1st. » , 

c. . c. 

6 The filling conduit gives 5 in an hour. 

2 1 c. 

I > The empt conductors 3^6 in an hour. 

^fi3 1,2 diffieieiioe. 

Then l xl-rl,2=,8383=«)m. 17''+ 4n$. 

1 iriVof^V(e^l;co^£96,#hatco6t^ofit? ^ ' 

V» J^ £f 9» dm 

Aa\f : ^f I : ^: =:Ani. 20 11 S\. 

Nnte.^U two oi the ttfmsi in the given qQestidb, be vt^gar 
firactions, and the other a whde number ; reduce &e two^fi^- 
tional terms to a common denominator ; then, rejecting the de- 
nominator^, use.the numerators, and the whole number in 
stating, as if all thiiee fmis weie whole mim1)eil; and the 
answer will hi obtaiiled^ 



n 
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a If I ofa yard cost m. ; what wiB iJ of a yard cort ? 

?d. 9* yd, $• d*qr» 

. i, .. vn -* *- ^ • ^^ • : 14 2 •^'w- 11 2 If. 

9. If } of a vessel is woKh {4500; what is H (^ ^ ^cflBel 

worth? 

17 16 1«^ 8x 7=14 

«I8 16 16-rl6x 16=16 

Then^as 14 : 4500 : : 16 : Am. 4821 42 8+. 
The same hy Decimals. 

As ,875 : 4500 : : ,9375 : Mi. 4021 42 8-^. 

10.^ If a person own | of a flour mill, and he se 11 f of his share 
for £260 ; what is the i^due of the whdie mill ? 

«n. «n. -f^ ' Xf ■ 

As 10 : 18 : : 250 : Then 250x18^10=460 .Am. 

. 11. If 6 days give l3». 6f d. ; what will 30 days give ? 

d, s, d. £ 8, d. 

As 6 : 18 6| : : 30(1. j^. 4 12 9 

J%te. — The middle term, after being reduced to pence, is 
then multiplied by 5, the denominator of t)ie fraction, and 3 
the numerator added to that product. After dividii^ the pro* 
duct by the first term, the quotient is then the fifth of a pemgr. 
This now is divided by 5, to brii^ it back to pence ; then by 
12 and 20, to get it into pounds. In all similar cases, the leanier 
will bear in mind, the like operation must be observed, to save 
the ftacti(»]al part. ^ 

12. If a board is 8f inSSes wide ; how much in leqgth imist 
it be to make asquaie foot ? 

r 

As 144 ,1 . ^ 61 . ^ 144 I 7 1008 ,. ^ 
T T V-T And — Xjxgp=-;gr^ie»f-«»r. 
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%• A sold afarm for £875 159. of which he leceived | of the 
mooej ; what was his share ? ^ ' ^n$. £547 ^. lod. flqr» 

2. If 1% of a vessel be worth 2^28^75 ; what is the whole 
vessel worth ? Arts. J547 29c^. lm.-f 

'3. If a buildii^ 12 feet high, cast a shade o» level ground 20 
feet ; how high is the spire of a steeple, the shade of which 
measures 199 feet ? JIns. 'il^ft 

4. If the Legislature of a State grant a tax of 9 mills on the 
doJlar ; what muat apenon pay who is on the list 241^,82 ? 

Mi. $2,1 Set. Im. 38+ 

5. How xs^j pieces of Irish linen, each eontaining 20 ells 
Fkmish, can be purch^d ibr £23 84. ; at the rate of ^. 6 J. 
per ell English ? Ans, 6 pieces. 

6. If a merchant bi^ 90 ells French of silks, for £33 IBs. ; 
ivfaat did it cost per ell Cr^lisb ? Am. 6$. 3<l. 

7. Ifahc^eadpfwioecost^offofJlOOO; what did the 
hogshead amount to ; aod what js the quantity of } <^ 4 of 30 
gallons ;^ and how much is it worth ? 

Ans. Cost of hhd. j{333 33c^. 3m. 9 gal. cost {42 32ct 8m.+ 
S. A merchant purchased 500 yards of cloth, for which he 

paid ^6 for every 10 yards, and sold it for {11 for eveiy 15 

yards ; did he gain or loge by the purchase ? 

Ans. H6 gained $66 66c/. 6iiw+ 

9. A merchant purchased a qimntity of cloth to tfieamowitcrf' 
^0 ; and in sealing it out, bfi gained 3 cents on a yard, by . 
which he made a net profit of gl5|0 : how mapy yards did he 
pi^cfia^e, and what did it 9P9t him by the yard ? 

Ans. 5000yc2. Bfid gave 10c/. yd. 

10. A iperchant sold 6 J pieces of clodi, each piece contain- 
ii]^ 131 yards, at 65. Old. per yard : what was he amount ? 

Ans. £27 Is. 10^. 

11. Theise are 800 flien m agarrison, havji^ a supply of pro- 
viskns for 7 months : how many men must have ike garrison, 
that the same qiiantiUr of pr^isions may be sufficient for those 
-who remain 10 months ? Ans. 240 njen. 
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I 

12. A shipper purchased a quantity of wheat and oatB tf 
{676. There were 400 bueshels of wheat, at {1,25 i^er biutel ; 
and to eveiy 4 bushels of wheat, there were 7 bushels of oats. 
How many bushels of oats were there, and what was the price 
of them by the bushel ? Ant. 700&U5. at 25c<. the bttteL 

13. A pipe cf wine cbst {189 ; but in removin^^ it,2(rgalk»s 
leaked out : the residue was sold at {1,87^ the gallon : did the 
purchaser lose or gain by the trade ? Ans. He gained $%!&» 

QuetltofM rdative to the Rule of Thrm^ 

i. What is meant by the Rule of Three ? 
S. Upon what principle is this rule founded ? 
8. When are numbers said to be proportional? - 

4. What principles of proportion are in?olved in fbe Rijk 
ttf Three? 

5. Are the succeeding rules, in the system of Arithnietic^ 
|;enerally founded upon Proportion ? 

6. How has the Sii^le Rule of Three been usually divided? 

7. How are Direct and Inverse Proportions distinguished 
from each other ? 

8. When is more said to require more, ^xi& less to require 
iesst 

9. When 18 more said to require less, and less to require more? 
' 1.0. In Proportion, what terms are a supposition^ and what is 

Ifae remainder called ? 

11. What terms in Direct Proportion are of die ^ntje fiame 
tad kind, and must be reduced to the same denommatioa ; and 
how are they disposed of? n 

12. Where is the remaining term placed ; and what tem 
must correspond with it both in kind and denomination ? 

13. After stating the question in Direct Proportioi^ how is 
fte answer to be obtained ? 

14. Why is it that a true answer is thus obtained? 

15. What has been the usual method of proof in the Rak 
«rThBee? 

16. In Inverse Pn^rtion, what terms have a mhtioii tocacb 
Atfier ; andbow is this lelatioii ? 
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17* Is die statement of a question, in Direct and Inverse Pko* 
Rtioiiy entirely similar, in every particular ? 

18. What is the difference, in working, to obtain the zamer t 

19. Is the why or wherefore, in obtaining the answer, in 
least e&cted by the use of the first or third term kit a di* 

; as connected with the different statements ? 

20. To ^void the distinctions of Direct and Inveree Propor- 
tioiiSy and to preserve entire uniformity in the multiplication and 
division of terms, what relative proportions, belonging to the 
Single Rule of Three, may be instituted ? 

51. Does this proportion admit of two terms of siippoatioii} 
and one of demand? ^ 

52. What is the rule for stating questions in this proportion ? 

53. How is it known whether the greater or less, of the two 
wmilar terms, must occupy the first place ? 

S4». What terms must be of the same denominations ; and 
what otttie remaining term ? 

SSr-Having stated and prepared the terms, how is the answer 
found ? and of what kind and denomination ? 

S6. Is the wheref(»ie, relative to the tnie answer, the same 
as in Direct Proportion ? 

27. How is the common proof? 

28. How are Vulgar Fractions prepared for the Rule of 
Thiee? 

29. How is the statement made in the Rule of Three 4n Vul- 
gar Fractions ? 

. 30* What is th^ rule for finding the answer ? 

31. W]U all the various proportions be true of Vulgar Fiao- 
tionsy equally as of whole numbers ? 

32. How are the proofs ? 

33. How are Decimal Fractions stated and wrought fli the 
Ruie of Three ? 

34. Ate the various proofs similar? 
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COMPOUND PROPORTlOIf; 

cm 

DOiCJBLE ^ULE OF THREE. 



Tms rule teadies to resdve^ bj one prooefls «tch questktt 
as require two or more statipgs in sii^le proportion. . There «» 
two methods o[ operatioo» viz. ; ancient and modem. The 
ibimer is the foyowing : — ^tbere are (usually) five terms given to 
find a sixth, which, if the proportion be directt will bear such 
proportion to the fourth and iifthy as the third bears to the &8t 
and second : but if inverse, the sixth will bear such a jnopor- 
tion to the fourth and fifth, as the first bears to Ihe second and 
third. Of the five terms given, the tluee first ai«*a suppoB* 
tion, and the two last a demand* 

Ruts. 

In stating the question, place the terms of the supposition as 
follows : vi35. — 

1. Let .that which is the principal cause of loss, gain, or ac- 
tion, possess the fiist place. 

2. That which denotes time, distance, and the like, the se- 
cond place. 

3. The result of the cause, or remaining term in the tfaini 
place. 

4. Place the other two terms, or those of demand, under those 
of the same name or kind in the supposition. 

5. If the blank fall under the third term, the proportion isdi- 
rect ; then multij^y the first and second terms together for a di- 
TiSor, and the othe^ three for a dividend, 

6. But if the blank fail under the first or second term, the pro- 
p'dhion is inverse ; then multiply the third and fourth terms to- 
other for a divisor, and the other three for a dividend. 



DOUBLE RULE OF THREE. |§i 

'* 

. If iClOO In n mootiis gm £6 ; what will £300 gain in 8 
mcmtlis? 

The (faree first tennis are a supposition ; the two last a de- 

Jn the«ippo»tionrthe£lOO £ m, £ 

is th^ cause of gain, ^d takes A3 100 : 12 : : $ 

the first place. Twelve, the 300 : b - 
next term, denotii^ time, is the Th6n 300x6x8=14400 

secend^term. The efifects, viz." And 100X12=11200 
6 pounds, the third term. The 

tenns 300 and 8 miist stand 12j00)l44|00 

under their respective denomi- — 

nations. Here the blaii: falls An$. 12 mixitbs. 

umler the third term. — 

» 

Proof by changing the statement of the question. 

J^ate. — ^The reason of -this ruTe may be easily seen, from 
that of the Single Rule of Three. ' It is observable in this 
^case, that each line is a particular statii^ as in that rule ; and 
therefore, if all the separate dividends be collected into one di- 
vidend; and all the div^ors into one divisor, their quotients 
must be. the answer soi^ht, on similar principles. 

The other, and perhaps most expeditious method t)f solving 
questions, under this rule, is the following :— 

Rule. 

1. Put that term, which is of the same name and kind with 
the answer, in the third place. 

2. Then take one term from the supposition,, and (me from 
the demand, both being of the saihe name or kind, and place ' 
them in the line ^th the third terai, as directed in the Single 
Rule of Three. 

3. Proceed in the same manner with the two remaining 



teims* 



4. Reduce the similar teims to the sam^ denomination, if ne- 
cesisary. 



%w 



r 
I 



18t COMPOUND PROPORTION; OR 

6. Multiply the terms in the secoad and third places togetfaer^ 
tfKi divide their product by the product of those in the first 
place; the quotient or answer will 1^ the term sought. 

Proof hy two sUttinffs ; or invert the staiinff. 

JVble.-— If either of the first terms^ or both, will divide any of 
the three last, or can be divided by any of them, or by any 
other number, without a remainder, the operation may be con- 
tracted by cancelling them, and usii^ theu: quotients in their 
stead. « I 

JVbte.— Fractions, both Vulgar and Decimal, are sulgect to 
'(he same rules as whole numbers are. ' ' 

Ejxampk* 

U If 4 men, in 8 days, earn {40 ; how mudi wOl Vt meo 

earn in 24 days ? 

Men 4=12) $ 
Days 8=24 S 40 

32 288 
40 



32)11^20(360 doUais. jto. 
96 

192 
192 



By contreuiium. ^ J^gOMt, divide aUby4» 

Men 4-7-12=3 > $ Men 4-rl2=3 ) $ 

Days 8-r24=3 y 40 Days 84-24=6 S 40 

- 2 .. 

9 18 

40 40 

360 Ans. 2)720 

360 Ans. 
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«. What principal, at 6 per cent, will give £20 in 8 months ? 

Months 8 12 > ^ «^ r-,. 

Pounds 6 20 r^ ^^^ 12x20xl00-r8x6=rjE«)0. 

p. If JlOO dollars gain ^6 in a year; in what time will 2600 
gaiD 6 dollars ? 

$, i m. 

600 100 >j2 i 

^ 6 5 .^. 2 months. 

4. If 26 bushels of wheat are sufficient for 12 pezsons 8 
moirths ; how long will 60 bushels supply 18 persons? 

AB 26 * 8 * 12 rvn 

60 *^ * 18 ^*^" 12x60-r26X8xl8=«iii. Jim. 

5. If 40 men, in 20 days, accomplish a task ; how many men 
will perform the same task, biit 4 times as large, in 4 days? 

' Days 4 20 ) 

14$^ Then «0X4x4(H4=t800w. Afc 

». If 10 men» m 12 days, mow 100 acres ; how many men 
wffl mow 200 acres, in 20 days ? 

• m* d, a. 

10 12 100 
— 20 200 Ms. 12 days. 

7. Suppose 81 men, in efdays, earn i of J of £60; what 
-will 16i meneam, in 101 days ? 

m. d. m. il "^ 

B^ 6| i(^}of£60 l6i lOi 

V : V : : V Then Ax^x VxVxV=»lOU ijf. 



V V - 






The same by Decimal Fractioiis. 

m. d. ' £ 

8,6 : 6,666 : : 8,33S 
16,26 : 10,6 

Then 8,333 X 16,26 X 10,6-^8,6 X6,666=£23 105. llrf. 1^.+ 



« 
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Questions relative to ihe Double Rule of Three, 

. 1. What is implied by the Double Rule of Three ? 

S. How many methods of operation are used to resolve ques- 
tx»s by this rule ? 

3. How many terms are given, and what is to be found ? 

4. In direct proportioDy what celation will the sixth tenn bear 

totbacdwteniM? 

5. In inverse proportion, what relation will t|ie sixth term 
bear to the other terms ? 

6. Of the five given terms, which, and how many are a sup- 
position ; and which, and how many are a demand ? ' 

7. What is the rule for stating a question, which has loqg 
been practised ? 

8. If the blank fall under the third term,, how is the propoi^ 
tioDy and how is the operation to find the answer ? 

d. If the blank fall under the first and second terms, how is 
Ae propcxtioB, and how is tiie operatioD tb fiiod the an^er ? 

io. MThat is the reason of this rule ? 

U.. Whatisthenile ibrstating, by tiieotep method of sdIv- 
iog questions ? 

12. When the question is stated, what is the rule of operatioD 
to find the answer ? • 

13. How b the proof obtained ? 

14. Can the operation be shortened by division, or oootno* 
tioii, and how ? 

15. Are Fractions, both Vulgar and I>ecimal»sidivject to the 
aame rules as whole numbers are ? 



PRACTICE. 



Practice is a contraction of the Rule of Three, when die 
first* tenn happens to be a unit or one. It derives its name fitm 



PRACTICE. 186 

Its daily tise among merchants, and othen in business ; and is a 
concise method of resoMng most questions which occur in trade* 
-where mon^ is computed in pounds, shillings, and pence : but 
computation in Federal Money will render this rule almost use- 
less. It will be needless, therefore, to be veiy minute on this 
satgect. 

Tbbles of Aliquot or Even Paris. 

Parts ^ a SuQing. 




Parts cf Ta>o ShiUkigs. 



is f 



1 

Su. - - - - * 
6a, • • - - X 
f. . - . .1 
L .... I 



4d. 

3o* .... * 



id.- • - -c 



Parts of a 


PqwuL 


s. d. 


£. 


10 m 




6 8 • - • 


• * 1 ' 


5 ... 


4 ■ 
1 


4 - « • 


• • < ' 


34- - • 


• • . . 


f 6 • 1* • 


t m ■ ' 


18*-. 


• -A 


Pfrt9<faCwU 


lb. 


€Wu 


5» k 


1 


S8 - - 


• 
• • • 


' 16 - - 


• . . 


14 - - 
7 - . 


:i 



The aliquot part of any number is such a part of it, which 
being taken a given number of times, wiU exactly make the 
number; or, will exactly measure or divide it without a re- 
mainder : as 3 is an aliquot part of l&y and 7 df 26, 

Case L 

When the price of an integer, whether it be one yard, pound, 
galkxi, &c. is an even part of one shilling : call the given quan- 
tity so many shillings, as there are yards, pounds, &c. ; then di- 
vide diat quantity by the even part, and the quotient will be 
the answer in shillings, &c. 

Or find the value of the given quantity, at is, the yard, &c.» 
and divide the said value by the^even part of is. which is de- 
signated by the price, and the quotient will be the answer in 
shillings, &c., which reduce to pounds. 

0,2 
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JVbfe.— To fiod the value of any quantilyy at 2s. per yard^ir 
18 required 011I7 to double the unit figure for sfaillii^ and tiie 
other ^gures will be pounds* 

ExampUi. 

1. What wil! STSOj-yards of binding amount to^ at 1} fajlbe 
yard? 

Here the number of yards are called so many shiniogSy and 
the half ^ard of course is 6(2., which makes the value lOh times 
more than it really is. Hence dividing it by the price, which 
is the aliquot part of a shilling, viz. \s, the quotient will be the 
true value. . 

|mt| 3760 6 

468 9 3 Then 468-f90=g9iit. £S3 8s. 9d Sgr. 

f. What will 6^. of rice come to^ at 4d. per lb.? 

.^ns. £10 8*. 

3. What will 566i yaids of tape come to, at Id. yard? 

s. a. £» 8,,d, or, 

1|3^|566 3 j9fts. S 7 S 1. 

4. What win 83Si yards of cotton come to, at 6(2. per yard? 

j8fU'.£S0]ls.idL 
& Whftt will 3JM yards of ribbon come to, at 3(2. per yaid? 

J9fis. £4U 
ft. What will 956i yards ofgingfaion come to, at 6(2.per yard! 

J^. £23 18s. 3dl 

Cjm n. 

When &e price is an even part of a pound ; call the given 
quai^tf 80 many pounds ; and if there are parts in the given 
quandty, call them parts of a pound, and divide it by that even 
part of a pound ; and the quotient will be the answer in pounds, 
&C.. * ' 

JVbfe.— This case depends entirely on the same principle as 
die last case. 
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1. Wliat will 240i yards amount tO) at 2«.6d per yard? 



Sf . ^ 


£r S. 




8 


2fl.6i.|||240 10 
30 1 3 


1 


^00 




Am. £30 Is. 3(2. 



S»/Wliatwill482} yards come to, at 6t. Sd. per yard? 

Am. £160 18«. 4d. 
3L Wbat will 697( yards come to, at 6*. per yaid ? 

Ant. £119 lOi. 
Am Yfhat will 126| yards come to^ at 4$. per yard ? 

JJM. J^5 4i. 9(2. Sf^r 
r 6. What will 372} yards come to, at If. Sd. per yard ? 

^IM.£36U. 
6. What will 637i yards ccane to» at 3f . 4<2. per yard ? 

£89 10«. lOd. 
Case UI. 

When the giyen price is any number of shillings under SO. 

1. When the shillings are an even number, multiply the 
quantity by half the number of shillings, and double the first 
%ure of the product for shillings, and the rest of the product 
will be pounds. 

2. If the shillings be odd, multiply the quantity by ibe whole 
number of shillings, and the product Will be the answer in tbil- 
liqgs, which reduce to pounds. 

Exampki* 

ffi. i. vd. $. 

ttS at It 834 at 9 

6 9 



£135 12 jSm. f|0)300|6 



£150 6 Jim. 



728 yards at As. per yard. Ans. £143 1 ft 
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4^ 844 yards, at I4s. per yard. Jm. £590 16c; 

6. 513 yards, at si. per yard. 4ns. £205 4*. 

6. 427 yards, at Is, per yard. 4«. £149 St. 

7. sas yardsy at lit. per yard. Ans. £184 5f. 

Case IV« 

f When the given price is pence, or pence and farthiQgs, and 
not the even part of a shilling : call the given quantity as noaiiy 
shillings, and if necessary, parts of shillings ; which divide by 
the greatest aliquot part of a shilling, contained in the g^veo 

* price ; and take parts of the quotient for the remainder of the 
price ; and the sum ot these several quotients will be the answer 
in shillings, &c. which reduce to pounds. 

Eac4mgpie$. 
1. What will 3S7i6. of raisins come to» at 9}(i. apoiuuL 



d 

6 

3 

3 



i 



3t7 



iil63 3 
81 9 
30 6 1 



g|0)36 |5 8 1 

13 5 8 1 Jim. £13 6s. 8ci. 1^. 

ft: 416 yards, at lid. per yard. An$. £3 Os. 9d. 

' 3. 228 yards, at Sid per yard. 4ns. £2 12s. %L 

4. 764 yards, at 7id per yard. £23 lis. %L 

6. 626 yards, at 6M. per yard. Am. £14 19s. ltd. ^. 

6. 648 yards, at 6|d. per yard. Am. £16 8s. 3d. 

7. 436 yards, at S^d. per yard. Am. £16 8s. lOd. 

8. 376 yards, at 7|d. per yard. ' ' Am. £ll 7s. 2d. 

Case V. 

When the price is shillings, pence, and fiurthings, and not the 
aliquot part of a pound ; multiply the given quantity hy shil- 
lings, and take parts ^ the pence and £ttthings, as in die forego- 
ing cases, and add them together ; the sum will be the answer 
in shillings. 
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3. ecmt. Sgr. 16Z6. at {8 ^Bct, per cwt Jins. |(78 3lc<. Sm. 

4. 7ewt. Iqr, 21/6. at 2L ISs. per cti^^.-^ns. 212. Its. 4i2. igr. 
6. llctiTf. 2qr. 14/6. at 1/. 12s. 6c2. per cn;<.*j9nt. 18/. 17s. 9c/. S^r. 

6. 6iwt. O^r. 7/6. at $7 48ct. per c«r^ Mg {45, 3475. 

7. Ocw^. Iqr. 21/6- at 12^12 50c/. per csot-Ans. }5 46c<. Sm. 75. 

8. 16cw/. 29r4 14/6. at {10 75c/. per hundredweight 

Ans. $167 96c/. 8ffi. 75. 

Quesfums re/a/»ve to Pntc/ice. 

I. What is Practice ? 

8. Whence is th<e name derived^ and wfa^ ? 

3. Is this rule founded on the principles of pioportioD ? 

4. May this rule be considered as a contractioD of the Rule 
of Thiee^ when the first term is a unit or one ? 

£i. Is the rule of Practice equally required in Fedend Monqr^ 
as in pounds, shillings, and pence ? 

6. What is the meaning of aliquot parts f 

7. What ]& the rule for the first case, when the price (^ an »- 
feger is an even part of a shilling ? 

8. How is the value^ at two shillings the yard, most readily 
found? 

9. What is the rule for the second case^ when die price is an 
even part of a pound ? 

'10. What is the rule for the third case, when th^ shilliQ0i 
are under 20, and an even number ? 

II. Hqw is the rule under the same case, when the killings 
are odd? 

12. What is the rule for the fourth case, when the price is 
pence, or pence and farthings, and not the aliquot part of adiil- 
ling? 

13. What is the rule for the fifth case, when the price is shil- 
lings, pence, and farthitigs, and not the aliquot part of a pound ! 

14. What is the rule for the sixth case, when the price and 
quantity given are of several denominations ? 

/ 
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TARE AND TRETT. 



Tarb and Trett are practical mlet for dedactiog certain al- 
lowances which are made by merchantSy and bthen^ in buying 
and setting goodSt &c. by weight The following paiticulan 
aie to be noticed. >^ 

1. €hro98 Weight is the whole weight of any sort of goodSy to- 
ge&er with the box, cask> or bag, containing them. 

fL Tare is an allowance made to the purchaser for the weight 
of the box, cask, or bag, &c. containing the goods bought ; 
and it is either so much per box, &c. ;— at so much per cwt. ; 
or at so much in the whole gross weight. . 

3. TreU is an allowance of 4ib, on eveiy 104J6. lor waste^ 
dust, &c. 

4. CZ^ is an allowance of SA. on every 3cw<. fi)r thetumof 
the scale. 

6. SuUle is what remains after one or two allowances have 
been deducted, and yet^ farther tleductk>n is to be made. 

Qb JVd^FflJg-/^ is what remains after all allowances are mader 

Case I. 

Whenihe question is an hfocice : ^ 

Add die gross weights into one dual,, and the tares mto ano- 
ther ; then subtract the total tare, from the whole gross ; the re* 
mainder will be the net weight. 



192 TARE AND TRETT. 

1. What is the nef weight of 6 hogsheads of tobacGO» naaakad 
the gross weight, as follows :— ' 

Ab. cwt.qr. lb. Tare, 

I 5 3 12 106 

t 6 1 18 99 , 

3 6 2 21 100 

4—^6* 3 24 102 

5 6 16 96 

3 27 103 



Whols gross 37 6 6 606 Taie. 

Whole tare 6 vl 17 — 

Net weight 31 2 17 jSnt.^ 

C. What is die net weight of 5 barxels of sugar» oomberand 
^eighty as follows :— 



• 


No. 


ewt.qr. 
—3 3 
--4 
—3 1 
—4 1 
—3 2 


W. Tare. 

15 40 
20 38 
25 39 

16 37 
22 36 


Whole grass 
Whole tare 


19 2 
1 2 


14 190 
'22 


Net wekht 


17 8 


20 M$., 



Case II. 



When the tare \s at so niucfa per box, cask, bag, &c. mult^ 
the tare of 1 by the number of bags, bales, &c. and the product is 
t the whole tare, which subtract from the gross weight, and the 
remainder will be the net weight. 

* 

Examples. 

. •tr' *•* 1. In 12 firkins of butter, ea#b weighing S^r. 14/6.; tare 12tt. 

OD each firkin ; what is the net weight ? Jim, ^cwL Oqr. 24fi. 

2. In 100 barrels of figs, each weighir^ 2qr. 16/6. ; tare 9lb. 

pef barrel ; what Is the net v; eight ? An^, 6300/^. 



t 
/ 
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S. In d hogsheads of sugar, 4. What is the oet weight of 

jBach weighinfi^ 9cwt ^r. illb, 6 tierces of rice, each weighs 

^poss ; taie 82/6. per hogshead; ing ^cwt, 3^. 24/6. ; the tai9 

ivliat is the net weight ? 40/6. each tierce i 

crs)t. qr. lb, cwt qr, Ib^ 

9' 2 21 3 3 ?4 

5 6 



d hi 



Oross 48 1 21 Gross 23 3 4 

Tare 3 .2 18 Tare 2 16 



JJet wh. 44 3 3 Ans, Net 21 2 16 Am, 



5. In 20 bags of pepper, each weighing 76/6. gross, tare pef 
hag9 3^/6. ; how many pouAds net ? • < Ans. 1430/6. net« 

6. What is the net weight of 20 hogsheads of tobaccoy each 
weighing Sewt, 2qr, 12/6. ^ tare 100/6. per hogshead ? 

^ An9» I54ctvt. Iqr, 4/^r 

Case III. 

When ilie care is at a given rate per hundredweig-ht : ^ 

./ 

Divide the gross weight by the aliquot part of a hundredr 
weight, for the tare, which subtract from the gross, and the j^ 
anaiiider wijl be net weight. 

Examples. 

1 . What is the net weight of 56ctB?/. ^r, ^4/6. groffl ; taie 
14/6. iJCT hundredweight ? 

cwt, qr. W, 02. 
|14H|56 3 24 
Tare 7 13 8 



Net 49 3 10 8 Ant, 



S. What is the net weight of 7 hogsheads of tobacco^ each 

we^bipg UwU 2qr. 12/6. gross ; tare 16/6. per hundredweight ? ^ 

Ans, SlcfwL 2qr. 16/6^ 

3. What is tke net weight of 12 barrels of pot ash, each 

weighii^ ai226. gross ; tare 12/6. per ciyt. Ans. 3343/6, Bog, . 

R 
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IW TARE AND TRETT. 

4. In VtAcU'U 3qr, g^ross, tare 21/6. perhundredweigbt ; what 
is the net weight ? Am. lOlcwU Iqr* 12lfr. 4<Mr» 

5. In 20 bis. of sugar, each weighing gross, 2cwL 2qrABib. 
taxe 16/6. per huodredweight ; what is the net weight ? 

Ans. 45cwt. %qr. \^\1b. 

6. In 6 hogsheatis of sugar^ each weighii^ ^cwU iqr. 14/6. 
gross, tare 14/6 per cwL ; what is the net weight, and what 
will it amount to, at j(t8 IM, per hundredweight ? 

Ans. A^cacft. Oar. ZUb. 8oz.^24S0, 626. 

Case IV. 

When Treit is aUowed ttiih Tare. 

1« Find the tare, which subtract Horn the gross, and caU the 
lemainder suttle. 

2. Divide the suttle weight by 26, and the quotient will be 
tiie Trett, which subtract from the suttle, and the remainder is 
net weight. 

ATote. — The reason of dividing by 26 to get the trett is, that 

4 times 26 make 104 ; therefore 4lb. is ^\~ of 104, and thus gives 

the proper quotient. 

Edsampl€$. 

I. In 3 hogsheads of sugar, each weighing 8ca?/. Zqr. Ihlh. 
gross ; tare 14/6. per hundredweight; and trett 4/6. on evdlj^ 
104; how much net weight ? 

cwf. qr. lb. oz. 
8 2 16 











Gross 
Tare 


25 
3 


3 



20 

27, 


Suttle 
Trett 


22 


2 
.3 


21 

13 11 


Net 


21 


3 


7 6 



5 Am. 

2, In 20 bU. of sugar« each weighing ^lawU ^qr. 18/6. ; taie 
1$ /6. per cwt. ; trett Alb. on every 104 ; how much net ? 

Am. 4?>fwt. Sqr. 12/6. Soz. 



TARE AND TRETT. m 

S» Id the fourth example, under the last case, tioiu the net 
VT^eight deduct the trett, viz. 4/6. on every. 104, and see what 
is left. Ans. ^IcwL Iqr. 23/6. lOoz. 

4. In the sixth example, under the last case, deduct the trett, 
viz. 4/6. on 104, and get the net weight. 

Ans. 41cwt Iqr. 8/6. ^02, 

5. In the third example, under the last case^ deduct trett, and 
4^et the net. Ans. 3214/6. ISoz 

6. In the second example, under the last case, deduct trett, 
and find the answer. Ans, 49frTt, iqr^ Mlb, 9o2, 

Case V. 

When Tare, Trett, and Chiff are alio;x!e^y^ 

Deduct the tare and trett as before : then divide the suttle hy 
168, (because 2/6. is -i}^ part of 3 cwt.) :and tiie quotient wil) 
be the cloff, which subtract from the suttle, and the remainder 
wOl be net we^ht. 

Hxarnpks. 

1. In 7 hogsheads of tobacco, each weighing lOc-wt. ^qr, 14/6. 
tare 104/6. per hogshead; trett, 4/6. on every 104; and cloff, 
2/6. on eveiy 3 hundredweight ; how much net weight ? 

^ / cwt, qr, /6. oz. 

10 2 14 



Gross 
Tare 


74 
6 


1 14 

2 


Suttle 
Taett 


67 
2 


3 14-26 
2 11 4 


Suttle 
Cloff 


65 


1 2 I2-rl68 
1 15 8 


Net- 


64 


3 15 4 Am. 



4 



2. What is the net weight of BOcwt. 9qr. 22/6. ; tare 76^. anf 
the trett and cloff as usual ? Am, 41cwt 3^. 4/6. lOo; 



in iNTEHtST. 

Q^e8t^n$ rdaiive to Tare and TreU* 

1. What are Tare and Trett ? 

2. What particulars are to be noticed under this head? 

3. What is Gross Weight ? * 

4. What IS Tare, and how is it estimated ? 
6. What is Trett, and why used ? 

6. What is Cloft and why used ? 

7. What is SutUe ? 

8. What is Net Weight ? 

9. What is tl!e rule for case first, when the question's ao In- 
voice ? 

10. What is the rule for case second, when the Tare is at aa 
much per box, cask, &c. ? 

11. What is the rule for case third, when the tare is at a giynsa 
rate per hundredweight ? - 

12. What is the rule for case fourth, when Trett is allowed 
with Tare ? 

13. Why divide the Suttle by 26, to find the Trett ? 

14. What is the rule for case fifth, when Tare, Tret^ and 
Cioff are allowed ? 

15. Why divide the Suttle by 168, to find the Cloff ? 
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btertH i$ of two kinds; Single and Compotaid* 

m 

SIMPLE INTEREST. 

Simple Interest is the premium paid by the bofiower to 
the lender, for the use of the nooney lent. It is generaUy estab- 
lished by law, at a certain rate^ per cent, per annum, which in 
|nost of the United States, is fixed at 6 per cent. ; viz. £6 for the 
use of JglOO, or t^ ibr the use of ^100, for one year ; in «onie 
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ci tbe States, it is rated at 7 per cent., 4liat is, {7 te tli* u«» •£ 
j^lOO, one year. . ^ 
■ JPrinctpal is the sum lent. 

JRcUe or Interest is the sum agreed upon. 

Amount is the principa] and interest added together*, 

M>te, — ^The rules for Simple Interest serve also to caleulatd 
commission, brokerage^ insurance, purchasing stocks, or any 
coDcem in which property is rated at any given per cent 

J>foie. — Per cent, or centum, is by the hundred : per anmpi 
by the year. 

* 

To^find the IiUeresi of any given munjbr one ytOTf 

Rule. 

Multiply the principal by the fete per cent., and divide the 
pnxittct by a 100, and the quotient will be the answer : or, mul- 
tiply the principal by the rate per cent., and cut off two right* 
hand figures of the product ; the figures on the left-hand of the 
separatrix will be pounds, and those on the right, parts of 
pounds, which multiply by 20, and cut off as before'; and if 
there is still a rigtnainder,4nultiply by 12, and so on to the 
lowesit denomination. The figures on the left-hand of the se- 
patatrixes will be the answer sought. 

JVb<c.— The pnnciple upon which this rule is founded, is that 
of proportion. To divide by 100, or what is the same in effect, 
cutting off the two right-hand figures of the product, presup- 
poses, that if the given questicm were irtated at full leqgth, aa 
in the Rule of Three, th|e first term would be 100. Thus, (the 
time, one year beiiig here understood,) if £100 gain £6, what 
will £209 gain ? Then 200X6-M00=:£l2 : or^ aa 200X6«: 
1200, cutting off the two right-hand figures, leaves the quotient 
J2, the same as would result from dividing 18«K) by 100. In- 
deed, were the question statisd at full lei^th, ^ ii^ould belong 
to the Double Rule of Three ; thus ;— 

£. fit. £ ' 

iS J? ^l Then, 6x200Xl2=1440a-rlOOXl»-l^. 4t».l% 
2011 1^ ^ 

R 2 



m SIMPLE! INTEREST. 

But when it is said» if £100 g^ain £6, what will £75 gain ; 
a year is understood^ and it would be needless to bring it iolo 
the statement. It will be seen then> that the method of com- 
puting interest, is in reality a contraction of the Double Rule of 
Three, and is greatly expedited by simply multiplying by the 
rate per cent., and then cuttiqg off the two rfgbt-band figures. 

1. What ie the interest of 3. What is the interest of 
rs 13t. 6^ for one year, at £742 16i. lOid. for one year, 
^6 per cent. ? at 6 per cent. ? 



£ s. d. qr. 
73 13 6 e 




£ 9. d, or. 
742 15 10 3 


% 




6 


4|42 13 


• 


44|56 15 4 S 
20 


8[41 
It 




11|35 
12 


4|9fi 




4|24 

4 



3|a0 £ ». <2. qr. - |98 
" An$.4 8 4 3,8. ^Ans,£44luM, 

*«i /• .t • 4 * r 4. What is the interest of 

2. What IS the intei^t of ^^^ I6s.34. forone vear,at 

£350 10», for a year, at 6 per ^percent? 

^^? £ *. rf. 

£ 9. 625 16 t]t 

350 10 7 



H 



21103 
20 



4Si|80 1% 



16|13 

|6a 12 

1% — 

I|65 

7|20 *4 



AkB. £21 Of. Id. 



Jim. £43 ISf. Id. 9qr. 



\ 
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5. What is 1b% intei^ of 6. W^t is th^ int^ of 

JE378 89. 4(i. for one year, at £545 It. 544- foroi^ jear9«t 

7 per cent,! ?^percenu? 

£ '• <2« * £ <• A 

378 8 4 54^ 7 6i 

7 6 



26i4q 18 4 97126 17 3i 

20 2a 

9|78 #I3T 

It 12 

9140 4147 

4 4 " 

1]64 1|90 

jitK. £26 di. ^. lfi4qr. Am, £ftl 6t. 4d. \fiQqr. 

RmU. — ^Multiply the priacipal by the rate per ceot, and place 
tiie separatrix m the product, as in Multiplication of Federal 
Money. The figures on the left-hand of the sepamtrix will be 
the inteiest in cents» and the first fig;uie on the eight wiU be 
mills, and the others decimlb of milk. 

7. What is the interest (^{272 50cf. for one yeari^^t S^por 

cent.? 

$ d. ct. $ <i. 

272^0x6=1633,00. ''Jbis.U 36 

a. 9wi«<ed the intend of 2.741 93cl. fi«<»ayMi^al 7 per 

$ ct. cL % d^m^ 

741,93 X 7=;5193»51 Atti. 61 93^ &+ 

9. lUvpod tbeiptep^gf $^^kf, fmiom yeaiwat 6 per 
cent* 

i ct. ct. i ct.m. m. 

648,37i X 5=3241^+ Ans. 32 4 1 Oi, or 75. 
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JicU,^f the principal is vmtten down in cents, and that 
multiplied by the rate per cent, and the product divided by . 
100, SIS before, it will give the interest for a year in ceot8» and 
decimals of a cent. 

10. Required the interest of {95 Uct for one year, at 6 per 
cent 

' Principal 9526x6-671160- 1|00=^71 6 or 5 71 5 j9tu. 

11. Required the interest of {367 ^ftci, for one year, at 7 per 
omt. , 

36762 X 7—2603,34 Ans. {25 OSd. am. 4. 

1!^ Required the interest of ^37 36cl. for ooe year» at & 
perc^t. 

43736 X 6=:2186,80 Ana. {tl 86d. 8m. 

When ihe given principal is poi^)ds, shillipgs, and pence, 
New-England or Viiginia cunency, viz. 6$. and the interest is 
lequired in Federsd Money. 

RVUB. 

Reduce the given sum to shill^|gs, and the product is the 
answer in cents ; and the pence are mills nearly. 

The reason is, that the interest of one pound, (at 6s. to the 
dollar,) at 6 per cent per annum, b equal to j of a dollar, viz. 
20 cents ; that is, 20 cents tor 20 shillings, or 1 cent for eveiy 
shilling. If the cuixency is ^. to the dollar ; reduce the given 
sum to shillings, and deduct i horn the shillings, and it leaves 
the interest in cents, at 6 percent. As {2 50ct, make 20 diil* 
lings in this currency, and 6 per cent, on $2 50d. per annum, b 
16 cents, it requires i deduction fixxn the shillings (ogive the 
interest in cents. 

* 

13. Required the interest of £l64 129. ed. for one year in 
Federal Money, at 6 per cent. 

£ s.d. d. m, $ €i.m. 

164 1% 6 X20=3092 6 Ans. 30 92 6« 
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14. Required the inter^t of 32Z. iQs, ^d* (ot one year In Fe^ 
deial Money, at 6 per cent. 

L «. d, cLm, $ ct, m, 

32 18 9x20=668 8 Jins. 6 68 8. 

15. Required the interest of 430Z. 10«, Njw-York currencyy 
for one y^ar in Federal Money, at 6 per cent. 

430Z. 10».X20=8610-r4=2162,6 8610—2152,6-^6467,5. 

Ans, J|64 67ct. 5m. 

7b Jind ^ Simple bUereit of any mm of Money , for any 
number of yeartf and parts of a year. 

General Rule. 

1. Find the interest of the given sum for one year. 

2. Multiply the interest of one year by the given number of 
yeoj^ 9iid the product wi|l be the answer for t^t tim^. 

3* )f (here be parts of a year, as months ^ ^y^ ; \f^ gnn 
^99P9th8 by the siliquQt pi|r^ of a year ; a^d for^^ajs by 
liie Rjvfe of Three, or by allowing 30 day;i tp the |iH>9tJb, 9^ 
ti^ji^ ^iqgot p^fts of tjbe saipe. 

J>t$te.-^Bj allowing the month to be 30 days, the interest <>f 

any ordinary sum will be found sufficieptly enact ior common 

' use ; but if the sum be veiy l^rge, it may be staled thus :— as 

366 days is to the interest of one year, so is the given number 

of days to ^ interest required. 

16. What is the interest of 125/. Us. Bd. for Sh years, at 6 
percent.? ^ j ^ 

126 14 6 • 7 10 10 1 

6 fi.* 



n\&4 7 37' 14 3 1 

20 3 15 6 1 



m^ 



10|87 41 9 8 2 

12 — -^ 

10|44 j3m £41 9«. pi. 2^. 
4 • 

1|76 



t 



f 
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18 Required the interest of 2362 46c<. for 3 yeaiSt 6 
and 10 daya» at 7 per cent. 

% a. 

362,45 
7 

|n II ■ Ml I II I II 

|4i|2637,16 
3 



m. 761145 
|1|^1 845716 
d. 211439 
|10ij 70479 

87,39,084 



Ans. {87 39c^. Om. 84* 



19. Required the interest of JS776 Slict, for 2 years and 9 
Ibonths, at 5 per cent. * Ans, {106 83or. Ofit.3lS 

' SO. Required the interest of {634 34c<. for 4 years, 8 nBontfas^ 
md 25 days, at 6 per cent. Ans. $IS\ 84cf. Ifi^Sl 

21. Required the interest of 416/. 7^. 6d. (pr 5 years, at 7 per 
cent. Att8.\45L.l4s, 7d,^qr. 

22. Required the interest of 1827^ from May 1st, 1827 to 
January 17th, 1828, at 7 per cent. 

Interest for one year is 127/. 174. 9ic2. . 

As 365d. : 1272. Its. 9d 2qr. t : 262d. : Am. ?ll. 1^. 

When the time is Months, 

i2tt2c— Multiply the principal by half the number ot montfas, 
and cut off two figures from the right of tlie product, and the 
quotient will be the interest at 6 per cent. t • 

2S. Required the interest of ^00, far 18 montfasy at6 per 
cent. 

2200x9fii.=18,00 Ans {18. 

24. Required the interest of {327 42e^. for 16 moBOB, at 
percent. 

{327 42ct X 8=^.2619,36 Am. {26 19cf. 3m. 6. 
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.—•If Die given mooths are not an even number, ^en take 
the pnncipal, and multiply it by the whole number of 
ths, and the answer wiB be the same/ * 

Required the Interest of ^SO^for 9n». at 6 per eeot 

t $ 

260 250 

6 

in. Half 125 

_ _ > 

134 7,50 $11,25 JttU\ 
8,75 

Fkorf. {11,25 Mb. I 



Requlied the inlcir^ of {340 40d^for 15mo. at 6 per iuA, 



340,40 

5 


P^ 


&M. 


s 340,40 

■. Half 170,20 

15 


|S]}|2042y40 

510,60 

25,53,00 


• 85100 
17020 


Ans. 


Cents 255:,00 


• 


Ans. {25 53<2 



When the given time is months, to find the interest at any 
gvveit rate per cent, for thoise months. 

Rule l.-<-Find the interest of the given principal, at the rate 
per cent, required, for one year. 

S. Multiply this interest by the given number of months. 

3. Divid^ that product by 12, the number of months in a 
Ty, and the quotient will be the interest sought. 



27. Kequii^d the interest of $520 45ct, for 15mo. at 4 per cent 

4 

{. ct. , 1 year, % ct.m. 

5?»0,45X4=i20,81,8.0Xl5-rl2=26 02 2 25 AnS. 



f 



I 



904 SIMPLE INTEREST. 

t9. Required the inteiest of 29. Requked the i 

4^0 SOct. for 7 moDlfas, at 7 {1^9 for 10 montiiSt at 5 

per^nt. ^ , cent 
2 et. 



ll) 



^ 



350»60 

7 6 



lot lyr. 24,54^ 1 jrear 6,00 

7 MoQtk. 10 MontbB. 



Mod. 1!2|17179,40 I£)6000(5/M> 

' ■'■' 60 



1431,61 



.^.^CMl 



Mm. {I431ct. 6m.l* 

90. Required the interest of {296 77^. for 13mo.at6 

$ ct. 1 year,* ^€t.m. 

295 77 X6=±17,'»4,62 X 13-t-12==:1V 22 5 jffM. 

$1. Requited the interest of {487 32e<. for 17inQ. at a 

487,32X3—1461,96X17-7-12=20 71 1 1. 

When the time !s mofftks and day 9^ and the annual interest k 
6 per ceni, to find the answer by one operation. 

RfTLK. 

Multiply the given principal by half the number of montfas^ 
and one-sixth of the days ; or, if more convenient, multiply half 
the given principal by the whole numbers of months, and ones- 
third of the days, and (he product will be the answer. 

The %u]:e8 expressive of days are decimals, and will be 00- 
ticed as such in placing the separatrix. Should the days be I 
over the number thirded, add a '3 ; and if 2 days over, add a 6 
to the right of the decimal for days. The figures on the left 
of the separatrix will be cents. If there are years in the givea 
question, bring them into months. 

Note. — The reason of this rule is obvious. If the given prin- 
cipal be multiplied by the whole number of months, the interest 
will be 12 per cent. Example.— lOOx 12, and divided by 100, 
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iva 1ft fltxi^edt fiat 50x12=6 ; or 106x6=6, or 6 per 

-^zenU It is beDce imniateriai whether the principal or the time 

1m halved to obtain 6 per cent. Thirty days are usually called 

Si mon'thy and are composed of 3 tens. One-third, therefore, 

\>ring8 the days into a proper ratio with months : so that, if 

months be halved, the third of the days must be halved. 

Any requb^d per cent, is easijy obtained from 6 per cent. 
If 7 be required* divide the 6 per cent, by 6, and add this sixth 
part to the 6 per cent ; or, if 8 per cent, divide the 6 per cent, 
by 3, there being 3 twos in 6, and add the quotient to the 6, and 
the answer is obtained at 8 per cent. \ 

Examplei, 

« 

31. Required the ioterest of {281 Itct. &r S3 xnoDfts and 18 
days, at 6 per cent. 

Half the prin. 140,86 
Wh. Na of mo. 22,6 
«id3d.do. ' 

84516 
28172 
28172 



Cents 3183,436 



$ eL 

281,7« 

11,3 

84516 
28172 
28172 

Cents 3183,436 



Ans. {31 83c^.4m.36. 



SS. Required the interest of 2^7 93c/. for 2 yean, 4 mcxilfas, 
and S4 days, at 6 per cent. 

467,9S 
14^ 
• ■■ 

183172 
183172 
* 45793 



6594,192 Ans, jj^^ 94(rf. Im. 92. 



SOS SIMPLE INTEREST. 

SS. Required the interest of 2S5L 16f. 8d. for 3 jeanp 1 
months, and 27 days, at 6 per cent 

Half the principal £142,9125 Decimal of a pound. 

43,9 Whole number of moQtim» 
.: and 3d. of days. 

12862125 
•4287375 
5716500 



62173,85875 
20 

14|7717600 
12 

9|2610000 



t 110440000 

Aru. £62 14». 9d. Iqr. 

JVbte.— The decimal for the days is easily found, by divid- 
ing decimally the given days by 3 or 6, as the case may re- 
quire. It will be remembered, that the whole of the quotienl 
will be decimals, when appended to the months. 

34. Required the interest of {962 94et. for &y. 4m. 9Std. at 6 
percent. 

-111962,84 

Half the prin. 481,42 

64 J3 Decimal of days. 

=31162,3166=^fi9. {311 62el. SIGenk 

36. Required tbe interest of {576 77c^. for 4y. 6m. S6d. at 6 

per cent. 

t cL 

|J|676,77 



288,386 
53,86 



=15532cl. 416m. Ans. 155{ 32c^. 416m 



SIMPLE INTEREST. mi 

36, Required the interest of J125 75(i. for 11m. Vli. at 7 per 
cent. 

125,75 

62,875 cU m. 

.ll^6=6|726,835=6 percent 
121,139=1 per cent. 

MS. ^^1,9.74=7 percent. 

37. Required Aie inteiest of (S13 McL fcr %. Iwu fBJL at 
8 per cent 

f|313,!S8 . 

. Cf. HI. 

1 166,64=:3|5Q01,6152=6 percoit 
31,93 1667,1717=2 per cent, , 

66,68,6869=s8 per cent. 

j9f». {66 68c^. 6869m. 1 

98. Required the inteiesl of {486 18d. far ly.9ffk sod. at 5 
peroNil. 

S|486,18 

" a, m. 

243,09=6|6265,3294c=6 percent. 
21,66= 8775549=31 percent. 

43,87,7646=5 per cent 

.AlU. |43 87d. 7746 flu 

39. Required ttie interest of 2738 22cf. for 2y.iani.S9i. at Y 
percent. 



d, fit. 
869,tl=6|l2904,0856=€ per cegL 
34,96 2150,6809=1 per cent 

150,54,7665=7 per ceilk. 



Ans. |150 54c«. 7665m. 



9Q6 



SIMPLE INTEREST. 



To ciJculate iojterest by days, without any reference to yean 
and months, and that ai any given rate per cent., with entiie 
exactness. 

Rule. 

Multiply the given sum by the whole number of day% and 
divide the product by the foUQwing; divisors, framed in confiH** 
mity with the lequked rate of kiteiesti viz. 



Foi 4, percent 


• 


m 


m 


- 


91^0 


— 6 


do. 


* 


* 


• 


- 


7300 


— 6 


do. 


• 


• 


• 


• 


6083 


-^-7 


do. 


• 


• 


m 


• 


5dl4 


— 8 


do. 


•' 


m 


^ 


m 


M^t 



These divisors are thus obtained. To 365 days aimei two 
Clivers, which is equat tQ multiplying; them by 100 : thu pio* 
4uGt divided by the given rate percent, furnishes these lespec* 
five divisors. Thus:-* 



{9120 for 41 
7300 for 6 
6083 for 6 
6214 for 7 
456^ for 8 



per Cent. 



40. Required the interciat of 41. Required the mterest of 

fno 2W. fop 65 days, at 7 g502 I2d. Saw. few: 105 days, at 

percept. 6 per cent. 

t ct. % ct, 

«10;28 502,125 

65 ;05 



105140 
li6168 

— I n il. 

5S14)13|^8,20( 



Ms. $2 62cf. im.-f 



2610626 ^ 
5021250 

6083)62723125( 



Ms. $B 66d. 7m.+ 



SIMPLE INTEREST. 



309 



42. JRiequiied the interest of 4&. Required the intemtof 
^463 44ct. &a 88 d^s, at 6 £228 1&«. 9d. for 87 daj^^at 
percent ^ 7 pe^ cent. 



463^ 

8a * 


£ 
ftft8,7876 

87 


37076ft 
37076ft 


16016126 
18303000 

• 


7a00)40782,79( 

4i». |6 68ct 6iM- 


6ftl4)l9904^126( 

Mi. £3 16«. 4d. tqr. 



4i. Riequiied the interest of 46. Required the interest of 
|6ft8 78cl. fx 908 daj8» at 4 £623 Ss. %d. for 106 days, at 
peroo^. 6 per cent"* 



628,78 



603034 
1267660 



£ 

623^426 
106 

3140660 
6234260 



91ft0)l30786;24( 6083)66483,060( 

jlnt. $14 340t Iflk-H * Am. £,^ '2$. hd. 

44. Required the interest of 47. lUqimed tb«^ inteiertof 
g389 88d. for 160 days, at 8 £240 lOs. for 23 davs, at 6 



percent. 



per cent. 



389,88 
160 

1949400 
38988 



4662)6848200( 

Jlfil. %\^ 81c(. 9m.+ 



£ 

240,5 

7216 
4W> 

7300)6631,6( 

jififi. £0 ISg. liC iff. 99. 



S2 



MO SIMPLE INTEREST. 

46. Requited the interest of 49. Required th^ inteieslof 

gM7 SOcL (or 42 days, at 6 }401 SBct. for 44 daj9^ af 7 

per cent. per cent. 

t cU id. 

167,50 401,56 

42 44 



33500 160620 

67000 160630 



6083)7035»00( 5214)17668^ 

M». $1 ISct. 6m. 4ns. $3 38^. Urn. 

An easy method of computing interest upon an account ctir» 
rent, whiereby the creditor may ascertain what would be hs 

just remuneration for the use of his^uods. while m aneara^ 

•■ 
A and B have an open cash account, in which A loans aoc 
receives of B, as follows : — 

dot, oniM. d. pro.4rc. 
Sep. 25, 1827. Lent 150xl3s=1950 
Oct. 8, - Lent 75 

225 X 7=f6W 

- 15^ - Rec. 180 

45 X 7= 315 

• 8S» - Lent 89 

134X12=1608 
Nov« 8» 18fT. Rec. 12a 

14X17= 238 

- £(^ - Lent 302 

316x10=9160 
•* »^ - Rec. 280 

36X12^ 492 
Dtc 12, 1827. Lent 250 / 

286X 8=2288 

- 20, • , Lent 84 

370X11=4070 



SUIPL£ JQ^TEREST. m 

370xu«=4070i 
Dec. 31, • Rett, $68 

102X10:=108D 

• Jan. to, ia^» Lent 148 

250x 9=79250 
- W, -^ R«c,243 

* 30. Tiioeofflet. 7 137 18983 

Ftom September 25th, 1837, 
Tt^Ufmry 30tb, 1838, 137 

_ • 

TMj^rodw^efpnnapd and time. ■ 

73001 C 9,87,4 

6083 V 18983^3,10^4 
ttl4\ (3,64,8 

«87 4 
PkiDcipal T ^ 

AmouQt t9 83 4 jftu.speroqnl- 



in 



\ 



10 4 
ftiocip^ 7 

Amount |to 10 4 Ant. 6 peteeot 



3 64 8 
PnQC4>al 7 

Amount gio 64 $ 4Bt«,7peraiit, 



The sfeveiai amounts, at the different rates percent* aie here 
exhibited. Abo the pnoof that the days correspond widi the, 
Y^ole number of days in the given time. 



N, 



212 SIMPLE INTEREST. j 

Exampk 3(2.— -In which dehit and credit axe d]stiqgtti8faed 
ia the products of principal and time* 

doi.iminit. d. Dr. OK 
Sep. It 1827. Lent 300 x 7=^3100 * 

- 8| - Lent 400 

^ +700x14=9800 

- «, - Rec. 900 

— 300X 8 :!sl600 

, - 80, - Rec. 400 

--600X16 =9600 

Oct 16, 18S7. Lent 1000 

+400x12=4800 

- ^ -* jLent 600 

+1000;< 8=a000 
Nov. 6^ 18S7. Rec. 800 

+200x10=3000 

- 16, - Rec 900i 

—700X16 =10600 

^ ao^ - Rec. 500 

—1200X10 12000 "' 

Dec 10^ 1827. Lent 1300 

. + lOOx 7= 7(J0 
-- 1% •• Lent 600 

+700X 7=4900 
• 24, - Rec. 650 

- 81, - 60x 7= iBO 
Time of settle;, from Sep. 1,1827,121 32650 33700 

To Dec. 31, 1827 121 32660 

Interest, and balance of Cr. 1060 



SIMPLE INTEREST. «S 

7300> (Vkl. a^ 

6083 V 10$0,000 I net. Sm. 
5814) (soet. isn. 

Erincipal. DoUais ^fiOO 
^ Deduct Interest 14,3 5perottt 

Au. {49 85 7 



Dollais 50,OOQr 

I7,i{ SperoeAt* 

At. {49 8S 8 

'II II I'JIf'll 

Oolkn 50,000 

^A 7 porceot 

jflllff. {4d^T9 9 

Bftlmee vi &foi»of 4eMt» a» leen by* tb» diftreiit rates of . 
interest, when deducted fiom Aie 60 4oisis, prindpi^ <iue 

December Slst 

« 

Akew— If the pven time be moHAB» multiply emh simi by 
the months it is a| interest ; and take fisr a divisor the quo* 
(ieat of 1^00 f viz. 12 moatlis mMltij^Ued 1^^ lO0»dkide4bytfae 
late per cent, required. Thus :— 

5 J ( 240 5 per cent, f This is fneeisely on flie 
^> 120Q^ 200 6 per cent > same principle «s Huit of 

7 J ( 171,4 7 per cent. ) d^ys. ' j 

To find the principal^ when the amount, time, and rate per ] 

oeqtt aie Allies. 

RuZJB; 



Astiie amount of 100 pounds or dollus, at the rate and tfadfe 
givem is,tp tbe asooiint ^ven ; so is 100 pounds or dollais, to 
the principal required'. 






] 



914 SIMPLE iNTERESl\ 

1. What principal^ at interest for 6 yeats, at 6*per 
annum, will aioount to 544 dollars ? 

y. r. doL 

6x6=^ Interest of 100 for 6 yean. 
100 

— 'dol. dol, doL 

136 Then, as 136 : 544 : : 100 : jAm. 400 

136)54400(400 
644 

00 

%. What principal, at interest for 4 yeaia^ at 7 per 
aoKMiDt to 832 doUaTB ? 

4X7-= S8 
100 

— doi. dol. doL dd. 

ltd As 128 : 832 : : 100 83200—128=660 Jm. 

S» What priocipaly at interest for SyeaiSi at 5 per cent wi 
amouDt to 1120dolla»{ 

" " = 40 
foo 

— dol. dol. . doL dol. 

140 As : 140 : 1120 : : 100 : Am. 800. 

To find iherate per cent., when the ainn!?^* ♦»»»>«. p^ nr^ 
cipal are given. 

As the pitxluct of the time and principal ii fo 100 poonds cr 
dollars ; so is the interest of the whole time to the ^^^ "^^ 
cent 

1. At what rate per cent, per annum, will 400 dollars amouDl 
to 544 dollars, in 6 years ? 

dol. doL doL 
400 Principal. 544 Amount. As 2400 : 100 : : 144 : 
6 Tears. 400 Principal. 

. — 2400)14400(6 Jlnt. 6 per ccbL 

2400 144 Interest. 14400 



I 

SIMPLE INTEREST. St5 

Kt. At what rate per cent, per anniinyWiUGMdcdlaaaaKxart 
» 832 doUarSy in 4 yean ? 

dol, doL dol. 
Aa 2600 : 100 : : 1Q2 An. 7 per cent 

9. At what rate per cent, per annum, will 800 doIlaiB amomil 
X> 1120 dollars, in 8 years ? 

doL dol. doL * 

As 6400 : 100 : : 320 : Ans. 5 per cent 

To find the time^ when the principal, amount, and rate pel 
cent* aie given. « 

Rule. 

As the interest of the principal for one year, is to- the whefe 
interest ; so is one year to the time required. 

1. In what time will 400 dollars amount to 544 doUaiSy at 6 
per ceftt. per annum ? 

dot. doL del, yr. yr. 

400X6=24)00 As 24 : 144 : : 1 144-r24r=6 Ans. 6. 

2. In inrhaf time will 650 dollars amiount to 832 dollars, at 7 
per cent* per annum ? 

dol^ dot, dd, dot, yr. 

660X7=45,60 As 45,60 : 182,00 : : 1 

182,00-7-45,50=4 .flw*. 4 years. 

3. In what time will 800 dollars amount to 1120 dollars, at 6 
per cent per annum ? 

dot, dd, yr. 
As 40 : 320 : : 1 : «Jl9». 8 yeais. 

4. A legacy was lett to a chUd of 2500 dollars, the amount 
<f which, at the rate of 6' per cent* per annum, he would jreceive 
when he should arrive to the age of 21 years. At the age 
required, he found the amount to 4)e 4000 dollars. How old 
w^s he when the Legacy was granted ? Am. 11 ytar$. 



(tM) 



COMMISSION AND BROKERAGE. 



CoBiHissioir and brokerage are compensatioDS to factois and 
brokeisr ^ their temces leodeied; 

RVLE. 

Find the interest of the given sum, as if for one year, at tfae 
rate proposed. Should the rate be less than one' per cent., then 
take such aliquot part or p^^ of the interest .of 1 pec cent., as 
the required rate is of a pound, or a dollar. 

1. What is the conaraission The same result is obtained 
OD j£6d21 Ss, 6d(. at 6 per cent. ? by dividing the given j um bj 



•£ $• d* 

652 15 6 

6 

39|16 13 d 



the aliquot narts of the rate 
per cent, l^us : — 



3|33 
12 

3|96 

4 

3|84 



JE 

5 

1 


> 
.1 

5 


£ s. d 

652 1| 6 


32 12 9 ,1, 2 
6 10 6 2,64 



£39 3 3 3,84 



Am. £39 3s. 3i. 3^. 



% What !£» the commission on 1273 doHars, at 5 per cent ! 

(M. dd, ct. dot, ct, doL ct. , 

1275X5=63,75 5 or i276,00-r^0=63,76 M$, 63 75. 

3* Whal is the commission cm lZ2Sdol, 7Sd. af 3| per cent ? 



r^ *" INSURANCE. a? 

4. What is the IwAerage od 1660 doUais, at 1^ per cent. ? 
6* What is the brokerage on £434 12$. 6(2. at i per ce&t ? - 

Ans, £3 5s, 4d. Iqr, 

6. What.is the brokerage on £3676 14s. 3«f. at 5s. per cedt. ? 

Am, £9 3s. 9J. Iqr. 

7. Wh^ is the commission on 2S14dol, 25ct, at 15 cents, per 
cent ? j3»s* 4do/. Ic/, lt». 375. 

8. A factor receiv^ 1200 dollars to lay out : a^^er deducting 

his commission of 6 per cent., how much will lemain to be laid 

out ? 

dol, dol:' doL ' ' dot, ct.m. 
M 100X5 : 100 : ; 1208 : Amsll42b5 7+ 

9. What is the broke^e an 2^Sdol. Met at J^er cent ? 

dol, ct, " . . 

2968,34 ' 
7 



- C 

8)207jlifi,38 ^ ,» 



25,97,2975 Am. 2Sdd. 97ct 2m.+ 

10. \v'hat is the commission on £2136 14s. 4d, at f^per cent 1 

3-1-4 Ans. £l6 Os. ed. 

11. What is the brokerage on 2e~j6doL 4Vct, di \ per cent. ? 

Ans. Idol, llct. 6wi. 2. 

12. Required the net proceeds of cert^n goods, amounting to 
£762 10s. allowing a commission of 2i per cent. 

^Ans, £19. Is. 2d. 



INSURANCE. 



V 



'( 



IffsuRANCpis an eKemptioo from, hazard, by paying, or se- 
curii^ a certain sum, on condition of being indemnified for los? 
or damage. 



«18 BUYING AND SELLING ^OCKS. 

PcNcyisthe name^yentotheinstTuinieiityby wluchtfaeooi^' 
tact of indeiDDity is effected between the insurer and insmed. 
Af^.— The method of operation is the same as in intaest ^ 

I. What IS die premium of insurance on £1^3 6«. SdT at 8 
per cent. ? ^n*. £98 13». 4d. 

^ S. What is the premium on 2600 doUars, at 10 per cent. ? 
.^ ^ ' Ans. f50 doUais. 

3. What is to be received for a pcAkj (^ 3000 dollais, de- 
ductii^ a premium of 15 per Cent ? Am* 25^ doUars. 

4. What sum must a policy be taken out for, to cover 
SIM doUarSy when the premium is 12 per cent. ? 

100 Policy. 4s 88 : 100 : : 211« : j|fM.f400. 

12 Preniiiim. 

— Proof {2400 at I2percent. ^ 
88 Sum corered. It 

— : — 2400 Policy. 

298 : 00 088 Premium. 



Sum covered 2112 Ans. 

5. What sym musfa policy be tak^n out tor, to cover 1800 
dollarsy when the premium is 10 per cent. ? Ans, 2(MQdol. 

6. What is the premium of insuring 1250 dollars, at^7^ per 
cent, f Ans. 93<io/. 76d. 



BUYING ^D SELLING STOCKS. 



SrocKy in the sense here used, is a fund establ&hed, either 
by government or by individuals in a corporate capacity, the 
value of which is variable. 

The rule is similar to that of interest. 

1. What is the amount of 3376 dollars, bank stock, at SO 
per cent advance ? 

3376+675^0= Ans. 405ldo/. ZQct 
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2. What is the amount of {1645, national bank stock, at 132 
p» cent. ? 



1646 

132 Multiply by the per cent. 

4935 
n1645 

2171,40 An$ inn 4Xkt 

Wiu^ isthe amount of 2S736, bank stocky at 25 per cent, ad- 
vance? 

t Or thus;— 

126 $ 

|261{|2736 

/ 13680 684 

•3283® 

' 3420 

234^»00 

4. What is tie amount of 4264 dollais, deiened stock, at 89 

c^kt* ? 

4264 X 89= jJfM. 3794doi. 96rt. . 

5. What h the amount of 1818 dollars, State notes, at 83i 
per cent. ? Aru. UlSdol. Set. 

6. What is the aoaount of 2856 dollars^ of 3 per cent, stock; at 
&6t per cent. ? ^ 

2856x561= jto. 1620c2o/. 78c^ 



COMPOUND INTEREST- 



1 » 

Cokpopkd' Interest is that which arises irom any principal 
and its interest being put together, when the interest becomes 
due and if not paid ; and consequent)/ it draws interest upon 
interest : it is bence called Compound Interest. 



y 
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COMPOUND INTEREST. 



Rule. 

Find, by Simple Interest, the amount of thegiven sum [or the 
fiist year, and this amount becomes the prinfipal for the second 
year ; then find the amount of this last principal for the second 
year, and it becomes the principal for the third year ; and thus 
proceed for any number of years required. i 

From th^ last amount subtract the given principal, and the 
remainder will be the Compound Interest. 

1. What is the Compound Interest of g234 26c^ for 2 years, 
at 6 per cent. ? 



284,26 

6 irate per ct. 



Or thus :■ 



17,05.56 int.lyeair. 

284,26 prin. add. 

301,31.56 amt.lyr. 

6 rate per ct. 



$ ct. 
2^r284,26 
I h 14,213 
2,8426 



1 

1 
5 



301,3} .56 amt 
15,06.578 lyr. 

3,01.3156 



18,07.8936 int.2d.yr. 
301,31.56 prin. a^d. 



^ 319,39.4636 

Prin. deduct. 884,26 



2 319,39.4536 amt,2-yw. Com. Inter. $ 35,13.4636 

Ans. p5 npt, 4tn. 536. 
2. How much is the Compound Interest of jE346 12«, Sd, for 
"3 years, at 6 per cent. ? 



£ s, d. 
346 12 6 
6 



> 



20179 15 
20 



346 12 6 
20 15 11 1 

367 8 5 1 Amt.l 
6 yr. 



15|95 
12 

.11140 

4 

1|60 



S2|04 10 t t 
30 



90 
13 

10|8T 
4 

3(50 



* % 



\ 



^v 



COMPOUND INTEREST, 



SSI 



367 8 5 1 
22 10 3 



£389 9 4 Amount, 2d y«ur. 



£ 9. d. 

389 9 4 
6 

33,36 16 
20 

7|36 
12 

4132 
4 



i| 



/ 



£ 8, d, 

389 9 4 

23 7 4 1 

£412 16 8 1 Amt. 

'. 3dyr. 

£. 8. d.qr, 

412 16 8 1 Amt. 3. 

346 12 6 Piinci. 



£ 66 4 2 1 Com. 

— — -i— — Int 



(.dn^AeriMMKMi] 



£ £ 8, d,qr. 



\l 



i 



t 



346 12 6 

17 6 7 2 
3 9 3 3 

367 8 6 1 

18 7 6 

3 13 5 3 



C £ 8m 'dtOTm 

WiiV389 9 4 



hY 



19 9-52 
3 17 10' 3 



412 16 8 1 Amt. 
•46 12 6 PriiL 



£389 9 4 



£ 66 4 2 1 Com. 

^ Int. 



3. What k the amoimt of {1242, for 6 yean, at 6 per orat. 
Compound Im4re8t ? . Jiiw. }1761 78c<. 9iii.+ 

A table is often used to iacilitate the labour, in obtainii^ 
answers to questions in Compound Interest It is so constructed, 
as to eihibit the amount of one pound, or one dollar, for any 
number of years up to 50, at the rates of 4, 5, and 6 per cent, 
per annum^ at Compound Interest. This table will be seen at 

T 2 



SS2 COMPOUND INTEREST. 

or near tl^ cloee of this book, under ^ the title of " Table L, 
showing the amount of $1, or £l, at Compound Interest.'' It 
is thus constructed : — • 

To unity or 1, s^dd ,04 decimally for four per cent. ; ,05 for 5 
per cent ; and ,06 for 6 per cent. ; and in a similarmanner for 
any other rate per cent. The significant figures of the decimal 
are always expressive of the rate per cent, required. The rea- 
son why these different rates per cent, are added to 1, is the fol- 
lowing. The 1,04 will be the tabular number for one year, at 
4 per cent. ; for if the interest be 4 cents on the dollar, or 4 hun- 
dredths on a pound, for one year, then it iviD, give $4 on 
2^00, or £,4 on £lOO, annually : and consequently the ratio 
will be flie same, whether the given principal W larger or 
smaller. This tabular number, therefore, multiplied decimally 
by the given principal, whatever it may be, will give the 
amount for one year for that principal. For eiutmple : 



1 




The tabular nwnl^er for the second year is found by muW- 

litying 1,04 by 1,04, anfi 1,05 by 1,06, &c. for 4, 5, and 6 per 

cent, respectively. 
The tabular number df each successive year, up to any given 

number of yeass, may be o! ained by multiplyir^ the tabular 
number of the last year by the tabular number of one year. 
Or,' if the tabular nlimber of the second year be mHitipIied by 
itself, it will give the tabular numbe^ for 4 yeai^ : or the tabular 
number of 3 years be multiplied into^tself, it will give the tabu- 
lar number for 6 years : pf the tabular number of 4 years in- 
volved into Itself will give the tabulaur.number for 8 years ; and 
so for whatever rate per cent, the table, shall be-constructed. 
If for 5 years, multiply the tabular number of 4 years by that 
of one year. 

It will be observed, that this process is on the princ^le of 
geometrical progression, because the interest required is com- 
pound ; whereas simple interest is founded on the principle of 
arithmetical prc^ression. Hence, the multiplyi^ of the tebular 
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number for 3 years into itself does not produce the square of ^ 
=^9, but simply the; double of 3, viz. 6 : so of 4 years into it- 
self, the square of 4 is not produced, but it is merely doubledf 
furnishings the tabular for 8 years. The same would be truej 
whatever the rate, per cent, in Compound Interest. 
'. By either method, therefore, the tabular numbers may foe 
const meted, and both with entire exactness. 

It -ivill also be observed, that 6 decimal numbers are suffi- 
ciently accurate, to be used in the multiplications ; as 2 or 3 of 
the left-liand decimals express the principal value. 

Beeause in the table, 6 places of decimals are observable, as 
against 1 ye^r, ih the 4, 5, and 6 per cent, tabulars, the 4 last oi 
which places are ciphers ; these ciphers are not added oo ac- 
count of any value ; for in their use they possess none, but merely 
to 611 the vacancy, so as to produce uniformity in numbeis with 
t^e sujccpeding tabulars^ 

If it is difficult to tell a short stoiy, it ii^ important to make it 
plain, in order to render it intelligible. 

To apply this table in computing Compound Interest, multi- 
ply the tabular standing against the given number of years, and 
under the rate per cent, required, by the given principal, and 
the product is the amount sought. The figures on the left of 
the separatrix are pounds or doUajv, as are specified in the 
question ; if m dollars, the first two figuits at the rigjht are cents, 
and the third mills ; if in p<xmds, the ^ures at the right are 
decimals of a pound. 

4. What is tke amount df ^800, for 4 years, af % peF cent. 
Compound interest ? 

!Xbe lablibr iw^ber ibr 4 years, at 6 per cent., is 

1,262477 

800 given principal. 



Amount 1009,981600 M9.pOQ9 98^.1in.6. 

6. What is the amount of J800, for 4 years-, at 5 per cent. 
Compound Interest ? Ms. Ji972 40ct. 4m, 8; 
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6. What is the amount of {800, for 4 years, at 4 per 
Compound Interest ? An$. {935 SBct. 7m. f, 

7. What is the amount of {2150, tor 15 years, at 6 per cent 
Compound Interest ? Ans. {5152 59c<. 9m. 7. 

8. What is the amount of the above sum, and time also, at 4 
per cent. Compound. Interest ? Ana. {3872 Oict. 9m. 6. 

9. What is the amount of £390 1O3. for 6 yeaES,.at 6 percent. 
Compound Interest ? 

Tabular 1,418519 x£890,5= Ans. £1263 3«. 9j. Sjr.-f 

10. What is the amount.of {2350, for 10 years, at 5 per cent 
Compound Interest ? Ans. {3827 90cL 3m*+ 

11. On examining some old school bills, one of {12, due for 
tuition in January, 1800, and not yet cancelled : [ah, would 
there were no others of a similar description !] what is the just 
amount of this old claim, now Januaiy, 1828, at 6 per cent per 
annum. Compound Interest ? 

The tabular number for 28 yeais, at 6 pa* cent is 
5,111687 xl2d[o/.= Ans. {61 McL+ 

12. What is the Compound Interest of {950, for 3 years, at 7 
per cent. Compound Interest ? Am. {213 79d.+ 
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Discount is a deduction or allowaiiGe made for the feceipt 
of money before it becomes due. The allowance made is 
such, that the remainder, or sum received, if put at interest fcr 
the same time, and at the same rate, would amount to the oii- 
ginalsum. ^ 

This rule is applicable more particulariy to notes, bills, and 
obligations, due at a future period, but not on ihteiest. M 
obligation on interest, payable at a future time, by ready pay- 
ment, ceases to draw interest. Thus ; if {100, at 6 per cent..! 
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would cancel a de!;t of glOfi at the expiration of one year, then 
the creditor might safely receive the glOO as a pfesent payment; 
Cot the 3^^^ immediately put to interest again, at 6 per cent, 
would » at the close of the year, amount to the same as the oii- 
^inal claim. Hence, what remains after the discount m mado^ 
is the present worth. 

There are two rules to be applied in discount ; the one to 
find what the discount is ; the other to find the present worth. 

To find the discount : 

Rule. 

As the amount of £lOO or ^100, at the rate and time giTeOy is 
to the interest of 100, at the same rate and time, so is the giren 
svKa to the discount. 

Suhtiact the discount from the given sum, and the remainder 
is the presertt worth. Or to find the present worth : 

Rule. 

As the^ amount of 100, at the given rate and time, is to 100^ 
so is the given sum to the present worth. 
" Proof,— Find the amount of the present worth, at the given 
rate and time, and if the work is right, that will be equal to the 
given sum. 

1. What is the discount of SlSdoLSOctiot 16 months, at 6 
per cent, per annum ? 

dol. M. doLtt. 
6 per cent. 167n.=8+100. As 108 : 8 : : 676,50 

Then 676,60 X8-f-108=g42 %M. 9m. «. 

676,50 Principal. 
42,62.96 Discount. 

\ ^^ 

{632,87.04 Present worth. 

i " 

2. What is the present worth of £662 18«. %d. fyt 10 QKAtfaSy 
at 6 per cent. ? 

£ £ £ £ S'd.qr. 

Ap 105 : 100 : : 562,925 : Ans. 536 2 4 a,-f. 
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3. What is tlie present wordi of 450 dollars, due in 18 mooHiii^ 
at 6 per cent. ? 

lOOdol. ISm, at 6 per cent, will give SdoL^ which added to 
lOOdo/. gives the amount 109eilo/. Then for the present w<Hth : 

cUd, dol, dot* ' dol.cLm 

As 109 : 100 : : 460 Then 450xl00~10^=.^jw.4l2 84 4. 

Proof. 450, principal. 

412,84.4 present worth. 

37,15.6 discount. 



.' r'' 



i> ^.:.- 



Or thus :— J412,84.4 

6 rate per cent. 

||2477,068 interest for 1 year. 
1238,534 interest for i a year. 

37,15.602 amount of interest 
412,84.4 present woitfa. 

{450,00.002 

4. What is the discount of £500, dlie 4 yeais benoey at 6 
per cent. ? 

£ £ £ £s. d,' 

As 120 : 20 * : 600 : Ans. 83 6 8. 

5. Bought goods to the value of {1136 ZBct, on a credit of 
9 months ; what present payment will discharge the same, al- 
lowing 6 per cent, discount ? Ans. {^^^'^ 3^- 

6. What is the difference between the interest of {1630, at 7 
per cent, per annum, for 7 years, and the discount of the same • 
sum for the same time and rate per cent. ? Ans» {262 66cf. 

^ 9. What IS the present worth of {1000, i payable in 3 months, 
i payable in 6 months, and the remainder at the end of the 
year, at 7 per cent, discount ? 

m, { e/. { d.fii. 

Equated time 8,25 Discount 45,91.53 ^f». 954,08.47. 

\ 

J^ote, — ^It has already been remarked, tb?t discount is parti* 
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cent.y notes of 30, 60, ot 90, &c. daysy ever include iu their re- 
spective discounts, three additional days, called days of grace, 
for which discount is taken ; viz. for 30 days, 33 ; ibr €U, 63 ; 
and for 90, 93 da/s. Although tfalbse several notes woald fall 
due at the expiration of the periods severally specified, yet if 
paid within the 3 dayslof grace, the -notes are not dishonoured. 

To find the discount of any given sum, for 33, 63, or 93 days, 
it has heen usual to take one^sixth oC the days for a muUiplkr, 
and multiply it into the given sum, and the product will l3e 
mills ; or cut off the right-hand figujne of the product, a^ one 
figure in the multiplier b a dieCimal, and the residue of the pro- 
duct is cents. 

1. To find the dkcooQt of 100 dollare, for 30, 60, or 90 days, 
at6 per cent. 

6|33 6|«3 6193 



M 



100 

60 
500 

Cents. ,55.0 



l,Oi 
100 

50 
1000 

$1,05.0 



y 



100 

60 
500 

100' 

^1,56.0 



2. To find the present worth, or net proceeds, of 500 ddlhxs, 
for 30, 60, or 90 d^ys, at 6 per cent. 



doL 
500 

M 

360 
2600 



dol, 
600 

m 

350 
6000 



DoL 2,75.0 Dollars 6,25.0 



dol. 

500 

250 
2500 
500 



Dollars 7,75.0 



\ 



Dollais 600 . 

2,76 



Dollars 500 

5,25 



Dollars 500 

7,75 



Dollars 497,25 Dollars 494,75 Dollars 49^5 



l^or'tiO. ' 



For B(>, 



For 90 days 
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The foregoing method of calculatiis; bank discount has beefi 
Igiyen, as it has been adopted by general practice, in bankmg 
institutions, until a recent date. But having been discovered 
to be erroneous, it is now chiefly, if not universally abandoned. 
On ihis plan, 360 days constituted one year ; consequently 30 
days were reckoned qoe month* 60 days two months, and 90 
days three months, &c. In this manner, 5 days were lost in 
eveiy year, and 6 days in every fourth or leap year. 

To correct this error, interest tables are now calculated at 6 
per cent, the established rate per cent, for bank discount, edit- 
ing three years out of ft»ir, 365 days, and every fourth year 366 
days. When laige loans are obtained from banks, the daily dis- 
count is very considerable. On a sum equal to that for which 
one cheek was given on a bank in this city, not long since, viz. 
half a million of dollars, the daily discount would exceed 80 
doUais ; and the 6 extra days in a year would amount to about 
600 dollais. Thirty days are the exact twelfth part of 360 ; 
fiir 30X12=^360 * but it requires 30 days and 10 hours to pwH 
duce the 12th part of 365 days. This difference is indeed 
small, being less than the half of a day ; and parts of days not 
being brought into account, common, usage has established the 
custom of making the general estimate of 30 days to one month. 
As the intclrest on huge sums would necessarily amount to some 
dollars hourly, it is but jt*t and equitable to adopt accurate 
rules for the computation of discount for days^ at least. The 
three days' grace, which are appended to notes discounted at 
banks, are justly included in the discount, but fjsJl proportionally 
short of the tyue time, in the same ratio of SOaays to 365. 

The following ilbethod will prevent all embarrassments on 
this subject, and insure accuracy in the resltt. 

Rule. — Multiply the number of days specified in the note, 
includii^ the 3 days, grace, by the number of 'ftji^lars for 
which the note is given ; and divide the product by 6083, and 
ihe quotient wiO be tlie discountat 6 per cent. 

The method of obtaining the divisor was given on^he 123d 

page. It may be proper here to repJ^at it, to render the fallacy 

of the old plan more conspicuous. -To 365 days annex two 

«r ciphers, which is multiplying them by 'iCO, and divide the pro* 

IT 
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duct bj 6| the rafie^ and it giv^s the quotient 60a&. f*ar I 
jeakT tikB 366 days, and proceed as before^ and it. ^iires 
quotient 6100. The latter quotient is the prcqper dl 
leap year ; and the former for other years. C^r if tables 
ittady calculated dot 365 days» dividing the ts^^ular ixQuoaher 
365^ and adding the quotient to. that tabular number, the 
would be the discount for leap yesu:. 
^ The error in the old plao^ a^oose &>m taking 360 da^& 
ibra year; adding the two cipbeiB, and dividing l^y 6, gam 
^yrisor of 6000; 

This will ckariy appear Ixy thi^following exanxples :— 

To find the interest of 100: dollars ftr c0» year, bj the 
■letihod first. The product of the dollars and days gires 
which divided by 6000=2,6,983. On the new method, 36 
.2-6083=:2^»00. (It will be noticed, th^t the last figtise in 
diTisor A 16 not an^Ukct third, and therefore two are added to 
its {Hoduct, to produce the cipher, and restore the deficieacf 
of the third.) For leaj) year, 36600-r61OO:=26,0O, 

It is thus evident, that by the former method, 100 doUaisfiir 
one year, draws 8 cents and 3 mills too much, and has cods^ 
quently been i»onounced to be usurious* The latter method 
proves the woik correct 

But should it beuigedythat this exhibits proof that thcieii 
no! radical dififesence between Distounjt and Interest ; let it be 
remembered, baidcs are authorized to revive their premiums or 
discottpts, on notes m oc^vonc^ ; and al^ougb coipputed at tiie 
rate of 6 per cent., yet is in reality more, operating as Gom- 
pound Interest. It b evident therefore, that the radical differ- 
ence between Discount and Interest is stric4ly maintained. It 
was doubtless this fonsideralioii^ which has caused the blendii^ 
d l)iese distinct principles, as if in perfect unison, or e&UBeiy 
sfnonyiriiis ; whereas the distinction is cleariy manifest* and 
hii^ly important in its consequensees. 

In the above examides, 100 dollars for one year was design- 
edfy taken, more clear^ to illustrate the tallacy of the fonner, 
apd the correctness of the latter method of finding the true (£»- 
comits. But it will be observed, that a bank note for one year 
WJB dxaw a premium for H68 <iav«; iu]* vtn imon yewi-s : and 369 
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days !<»' leap yeat, tlie three days' grace being added to Qte 
year. The real bank discounts, therefore, for one year>by the 
di£feient methods, will be the following. On the did method^ 
d6a00-r6000==:{6,133 :— on the modern plan, for a comxnon yeaif 
36800-^6083= jj[6,049 :— for leap year, 36900-7-6100== J6,049. 
Here a siarplus is found a^ain, as before, of 8 cents and 4 milb» 
by the former loethod. ^ 

The rule therefore last given will fumbh the correct bank 
discount (or any sum and given time ; and by bestowing some 
labour, tables may readily be constructed upon this principlef 
'which will greatly facilitate hanking operations. 

.ATote.— Discount, without any reference to time, is assimilated 
to Interest, Commi^ons, Brokerage^ &c. : but when time v 16 
be considered, or is necessarily implied. Discount difEiei^ earn* 
tially &om Interest. 

I. How m«iy kinds of Interest are there? 
5L What is Simple Interest ? 

3. What is the rate per cent established by law % 

4. What is meant by principal ? 

& What is ineant>by rate, or interest ? 

6. What is meant by amount ? 

7. What is meant by per cent, and per anmm? 

8. For what other calculations are the rules of Interest s^pflt' 
cable? 

9. How is the Interest of ai^ given sum found for one y«art 

10. Upon what principle is this rule founded ? 

II. What is the rule of Interest a contnctkxio^ and how does 
it appear ? 

12. Were the questkxui stated at fcU lengftf to what nde 
-"Tould it strictly belong ; and why ? 

13. Does multiplying the given principal by the nte and d»- 
Tiding by ioo, clearly preclude a full statement and (^e» 
tkn in &e Shigle or Double Rule of Three ? 

14. Why is 100 made the first tellKi, or what is tbei 
.cutting off the two rig^t-hand figurefs of the product I 
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15. What is the rule for computing .the interest in Federa/' 
Money? 

16. What is the rule when the principal is given in cents only ? 

17. What is the rule, when the given principal is pounds, sfajl- 
lings, and pence, of any particular currency, and the interest is 
required in Federal Money ? 

18. What is the reason for this rule ? 

19. What is the rule for Ending the Simple Interest of aaj 
sum, for any given number of years, and parts of years ? 

20. Are 30 days to a month sufficiently exact, when com- 
puting interest on very laige sums ? 

SI. What rule, in such cases, is best calculated for days ? 

22. What is the rule, when ^e given time is an even number 
of months ? 

23. Why does multiplying by half the number of moDtlia 
give 6 per cent. ? 

24. What is the rule when the given months aie odd ; and 
why ? 

25. When the given time is months, what is the rule to find 
tfie interest, at any given rate per cent, ; and why ? 

26. When the time is months and days^ and the interest 6 per 
pent. ; whatis the rule to find the interest by one operation; and 
why? 

27. How may any other rate per cent, foe readily obtained 
fiom the 6 per cent. ? 

28. How may interest be calculated by days only, excludzr^ 
the terms years and months, and that with exactness, at any 
given rate per cent. ? 

29. How are these different divisors constructed , and why ? 

30. What is the rule on a running account between two indi- 
viduals, to compute the interest on funds while in arrears, for 
days? 

31. If this running account be by months instead of days, 
what is the rule, and how is the divisor obtained ? 

32. What is the rule to find the principal^ when the amount, 
time, and rate per cent, are given ; and why ? 

33. What is the rule to find the rate per cent., when the 
amount) time, and principal arr ^iven ? 
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\, What is the rule to find the tinie, tv^ea the prine^tt^ 
and rate per cent, are giren ? , 

35. What is the method, in most common use, to compote is* t 
terest on notes, &c. where there are partial endorsements I 

36. What is the method established in MassacfausettSi and 
generally adopted in the State of New-York, in similar cases Z 

37. What is the rale established in Connecticut ? 
98. What are Commission and Brokerage ? 

39. What is the rule for finding Commission and Brc^rage } 

40. What is Insurance ? What b meant by Policy ? 

41. What is the method of computing the premium oo In- 
suxance? 

42. What is meant by stocks ; and are they subject to a vf^ 
viable value ? 

43. How are commissions calculated, for buying and fieWvof 
stocks? 

44. What IS Compound Interest ? i 

45. What is the rule for computing Compound Interest? 

46. How is ^e Compound Interest found ? 

4t. How Is the amount found by the division of aliquot parts; 
and "why ? 

48. Is Compound Interest more rea^y obtained by tbeaij 
of tabular numbers ? 

49. How are these tabular numbers constructed ? 

50. What is Discount ? and on what principle is it founded } 
01. To what is Discount morci particularly applicable ? 
52. Are Interest atnd Discount j^e same, when time is Gonrir 

iiexed? 

63. How ixe tbey if hen time m hot considnred ? 

54. Wli^t is Ih^rble, in Discount, to find the preseift woith ? 

55. What is the rule to find the discount? 

56. What was the nile fonnerly practised to obtain bank in* 
terest? 

57. Aif^ fKifee dayaP grace ever zppcaoAibi to notes for bank 
discount, and interest always taken on the same ? , 

58. Did this method of eompiiting bank interest pfove to te 
con^ct? 

j(9. Wbeiem did the enor consist ? 

IT 2 
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60, When the given sum was multiplied hj the number of 
day$> and that product divided by 6000 ; of how many dajn 

^ would the year consist 1 

61. What is the rule now adopted to find bank disccxunt ? 
6^. If the given sum be multiplied by ftte number ofdaj% 

and that product be divided by 6083, of bow many days would 
the year consist ? 

63. What will be the proper divisor, to find bade disoount 
for leap year ? 

64« How is this divisor obtained ?< 
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The object of this rule is to find a mean time to pay at 

several sums due at different times,. so that no loss ^11 be 

tained by either party. 

Rule. 

Multiply each payment by its time, and divide the amoimi 
the several products by the whole debt, and the quotient wiL 
be tbe mean time for the payment of the whole., 

^ Examples. 

1. Ais indebted to B £400, 2. C sells JD a farm for £800 

of which one quarter is to be to pay as follows : — ^£200 at 6 

paid in 4 months ; one quarter months ; £200 at 12 months ; 

in 6 months ; and the residue £200 at 18 months ; and £200 

in 9 months. What is the at 2 years. What is the 

mean or equated time for the equated time for the payment 

payment ot the whole sum ? of the whole debt ? 

100X4= 400 ' 200X 6=1200 
100X6= 600 200X12=2400 
200X9=1800 200X18=3600 
200X24=4800 



400 400)2800(7 



2:800 £800 8,00)120^16 

8 



Ans, 7 months. 



40 
40 

Ans, 15 months. 
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3. £ is indebted to /^{iseo, 
ta be paid as follows :---{300 
at 4 months ; 2^00 at 8 months : 
aad|{300atlyear. What will 
be me equated time for the 
pajmeot of the whole ? 

300 X 4=1^00 
600 X 8=4800 
300X12=3600 

UOO 12/)0)96,00(8 
— — 96 

Am. 8 moQliis. 

4. G purchases goods of M 
to the amount of ^1600, on the 
following conditions : — ^j[400 
to be paid down ; {400 at the 
expiration of 8 months ; and the 
icmainder at 16 months. At 
what equated time may the 
whole be paid, so that neither 
party sustain any loss ? 

400X 0= 400 
400 X 8= 3200 
800X16=12800 



5. / sells J his shaie of a 
vessel for ||750, on conditioo 
of remittances, as follow:-— 
1150 in 30 days: $200 in 60; 
poo m 90 ^ and {200 in 120 
iays. At what equated time< 
may Jpsf the whole sum ? 

150X 30= 4^ 
200 X 60f=12000 
200 X 90=18000 
200xl20:±=24000 



750 750)58500(78 
-r- 5250 



6000 
6000 



1600 16,00)164,00(10^ 

le 

40. 
32 

80 

80 

Jhu. lOJ months. 



Am* 78 days. 

6. JT is indebted to L tbr 
amount of {1500, which fall; 
due at the expiration of 4 
months. L being pressed for 
money, receives at the expira- 
tion of 3 months $1200. What 
period of time ought K in 
equity to retain the remain* 
der in his own hand ? , 

1600x4=6000 
1200X3=3600 

300 300)2400(8 
' 2400 

Am, 8 months. 



: 7. Af engages to pay to JV* glOOO ; half in 90, and the other 
balf in 180 diys. It being convenient to advance {760 at the 
expiiatioii of 90 days, he is desirous of retaining the balance as 
much loiter aS a just equated time would allow him. How 
long may hfe ^fer fte payment of the balance l^Ans, 270 days 
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8. O igned to pay P {800» by if]Bta%neiits of ||SO each, 
ooee lii two weeks, commencing payment at tbe end of the se- 
cond weiek. What would be die equated time for the payment 
ofthewbdesilm? ^ jfliw. 17 weeks. 
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BiAfCA is tbe ezdisngmg of one oommo^/ krewaufbetfrnc' 
cording to the {Mice oryalue agreed upon by the parties coo> 
oemed. 

Rule. 

Find die value of the commodity whose quantify kgmii ; 
tben find whit quaodly of the other, at the proposed rate» can 
befaOUgfat for tbe same money; and the answer is obtained. 

Examples. 

' 1. How many pounds of butter, at 18 cents per pound, mnst 
be given in barter for 60 gallons of molasses, at 29 cents per 
gallon? 

goL. cU $ct. et. lb. i cL lb. or. 

60X29=17,40 Then, as 18 : 1 : : 17,40 : jIim. 96 10.+ 

2. How many bushels of wheat, at {1 Vtid. per budiel, must 
be given for IScm. 2gr. I4ifr. of sugar, at ^11 30cl. per cwt ? 

Afu. lB5bu. 9pk. \qr. Ipt. %{.+ 

d. How many pounds of tea, at 72c^. per pound, must be 
given HfX 60 busAiels of barley, at Met. per bushel ?'— jIii*. 70 tea. 

4. A farmer brought into market, 86 barrels of cider, which 

aotdat (1 60cr. per bamel ; for which he received {78 faiattb; 

aikd tbe balance he took intea,at75centikt)erpoiiiid,juftd8agar 

^ lO.c^Dlb per pound* and each an equal number of poonds. 

HeW mangr pounds of tea and sugar did he receive ? 

•ant* ^MMv* of mnsi* 
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5. Agricola sold in market, 80 bushels of rye, at 62 cents pfer 
bushel ; 100 bushels of com, at 65 cents ; 50 bushels of oats, at 
30 oents ; for which he received {40 in money ; 60 bushels of 
salt, at 60 cents per bushel ; 10 quintals of fish, at %% 50c^. per 
quintal ; XcmU of sugar, at {10 40c^. per cwt. ; 6 gallons of 
brandy, at {1 25c^. ; the balance he received in rice, at 4 cents 
per pound. How many pounds of lice did he receive ? 

Am. 298iJft. 

6. h sold ^246 yards of linen, at 38 cents per yaid« and re- 
ceived in pajrment 82 gallons of brandy. What did the brandy 
cost per gallon? ^ j^fw. 114ct 

7. A merchant has tea at 88 cents per pound, ready money, but' 
JD barter he will have {1 ; B has raisins w^rth 20 cents per 
pound. How must he rate his raisins per pound to equal the 
pn^rtion in the value of the tea ? Am. 22c/. 7m.-|- 

8. ad has 2 tons V)f iron, at 2^ per cwt.. £ pays him {15010 
money, and die balance in cheese, at 10 cents per pound, for it 
How many pounds of cheese must A receive ? • Am. BOOlb* 

9. C'has 15 tierces of flax seed, at {8 a tieice, for which D 
gives him tScaa. of rice, at {3 fiOet* per cwt. aild the residue m 
money. How, much money must C receive ? Am. {43. 

10. D has flour at }5 SQet. per banel ; but in bartering hr 
lion, at {6 islet, per cwt. he will rise 12| per cent, on his price 
by the barrel. What must bis price be by the barrel? 

Am.i^l9ict. 

11. ^ and Z barter :-^W has 100 buifaeb of wheat, at {1 
lOc^. per bushel, which he wouM exchange with Z for barley, 
at 82^. per bushel ; but FF claims in barter {1 30c/. the bushel 
for his wheat. H6w musi Z sell his barley by the bushel to 
proportion it with W^s bartering price, and how many bushels 
of batley will W receive ? 

4ii«.2:.'« bartering price is 97|c/. and muflt give fFldSjte. 
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This is a rule which discoveis what is gained or lost, in buy- 
U^ and selling goods ; and teaches dealers to raise or fall their 
prices, so as to gain or lose so much per cent, or^therwise. 

This rule is also founded on pn^rtion ; and ^ questions 
hekngiog to it are performed bj the Rule of Thi«e. 

1. When buying and selling prices are given to find wbat is 
gained or lost by seitiDg. 

Rule. 

1. Find the valu^^fthe commodity at the price it cost Theiv 
^. Find its value at the price it sold for. The difference be- 
tween ^se will be the gain or loss. 

Otf as I'yardy pound, &c. is to the qilantity given ; so is the 
g^mor lossoBone yaidfpouodi &c. to the whole^ain or kss. 

t. A tteiebant sold IBO yards of ^ at gl,SScr. per yaod, 
which c^thidi 2l. HoW much did he gainby tlie sale? 

1,25 yd. yd* ct. 

1,00 As 1 : 150 : : 26 : 

— 160, 25^1= .dUs. £37 50c<. 

Gain per yard ,26 

yd. ict. 2 €t. 
Or, 160x1^=187,50 
150X 0=180 . 

r — 

37,60 

2. Bought IS^cn^. of sugar, at {9 60ce. peri:wt.aiidaoUit 
for lOcf . a pound. What was the whole gain ? 

15 X4X2x38Xl0te 173,60 Amount of Saks. 

16^X9,60 s= 147,26 Purchase expense. 

% 26,35 Gail). 

/ 
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• II. To find what IB gsMoed car lost per cent .^ 

RULB. 

%; Fijod tbe gaio or loss by subtraction : the% 
As the prime cost is to 100 ; so is the gain or loss, to the gain 
or loss per cent. 

t . If Mercator buy broad cloth, at {3 75d. per yard, and sell 
it ag]|in at $4 BOct. per yard ; what does he gain per cent ; 
or inlayiqgout lOOdolhus? 

Sold for ,4^ As 3|76 : 100 : : 76 

Cost 3,76 

100x76—376= 

Gtoiiied per yard ,76 

— - ^fls. 20 per cent 

2. If G purchase oats, at S«., and sell them again at 2s. Bd. 

per bushel ; what will he gain per cent ; or in Jaying out £lOO ? 

$. d. £ £ £9.d. 

Afl S : 6 : : 100 : = M». 33^ per cent or 33 6 8* 

III. To find at what rate goods must be sold to gain or lose 
iO much per cenf. 

Rule. 

As iOO» whether pounds or dollars, is to 100 widi the profit 
added, or loss subtracted ; so is the prime cost to the gaining or 
loffing price. 

Examplu. 

1. If tea be boqght at 56c^. per poui \ ; how most it be sold' 
by the pound to gain lt{ per cent ? 

dtiL doLck cL 
As 100 : 112,6 : : 66 : j^. 63 cents. 

2. If tea be bought at 63€^. per pound ; how must it be sold 
by tiie pound to fose 12^ per cent ? 

dol. dol,ct. et. 
Pi9 100 : 87,5 : : 6.^ Am. 56 cents. 
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3. Bought 120 gallons of wine, at iM. ftSd, per gallon ; bj 
disaster 20 gallons' leaked out ; at.what price must tiie lesidiie 
be sold per gallon, to gain upon Hie whde prime cost, at the rate 
of 20 per cent. ? Au* Idd. eocf. per gaUon. 

IV. The gain or loss |)er cent, beiiig known, to find wh^t the 
goods cost. 

Rule. 

As 100, whether pounds or dollars, with the gain per cent, 
added, or the loss per cent subtracted, are to 100 ; so is the seii- 
ii^ price to the prime cos^ 

Examfdes. 

1. If a bushel of wheat be sold for Idol, 2Sct. and there be 
gained 25 per cent ; what is the prime cost of the wheat ? 

dol. dot. . doLcU 5. 

As 125 : 100 : : 1,25 : Ans. Idol, 

2. If a yard of cloth he sold at 13«. and there be gained 30 
per cent ; what is the prime cost of the doth ? jffu. 10^ 

3. If a barrel of cider be sold for IdoL BOct. ancf there be 
gained 25 per cent ; what is the prime cost of the cider ? 

Jns. Idol. 20^. 

V. When so much is gained or lost by selling goods at a cer* 
tain rate, to find the gain or loss when sold at any other rate. 

, Rule. 

As tbe first pnce is to the other price, so is 100 pounds or dol- 
lars, with the profit per cent, added, or the lo^ per cent sub- 
tracted, to the gain or loss per cent. 

^oU, — ^If tlie answer exceed 100, the excess is gain per cent : 
if it be less than 100, the deficiency is the loss per cent 

Examples. 

!• If lye is sold at 6«. a bushel, and 20 percent is gained; 
^riiat will be gained per cent if sold at Is. per bushel ? 

As 6 : 7 :: 120 : 120X7-4-6=140 Ans. 40 percent 
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% Ifwineisretailed at lc{o2.25c<.pergalloD9aixi25 percent 
is gained; what will be the gain or loss per cent, if it is add at 
9Sef. pergalldD? 

dfA.(i. doL dd. 
As 1^ : 95 : : 12& : r=:95-^100 Ant, 5 per cent is loBt 

3. If sugar be sold at 9^. per cwt. and 10 per cent, is lost..; 

-what will be the gain or loss per cent, if it is soM at lldol, per 

cwt? ^ 

dol. dd. dd. 
As 9 : 11 : : 90 : =110. Am. 10 per cent gained* 

PROMISCUOUS EXAMPLES. 

1. Bought lye at dOd. a bushel» and. sold it at 25 per oent 
loss ; how much was it sold for per bushel ? Atu. 37 ^f. 

S. If 500 bushels of barley be sold for 400<2o/. and gain 25 
percent, profit ; what was the prime cost of a bushel l-Ans. hAd. 

3. If A sold a barrel of cider for l\s. 6d., and gained at the 
rate of 15 per ceni« ; what would he have gained per cent, had 
he sold it at 12«. ? Am. 20 per cent. 

4. If Mercator purchased 245 bushels of com for 163c^o/. and 
sold it for \^dd. 05d. ; what was the profit on each bushel ? 

Am. 9e<. 

5. How much per cent is equal to 2<. ^d. on the pound ? 

i^w. 12^ percent. 

6. At 16ct. profit on a dollar, how much is it per cent. ? 

Am. 16 per cent. 

7. If a vintner buys 450 gallons of wine, at 7«. 6c?. per gallon, 
ready money ; and sells it immediately at 8^. the gallon, pay- 
able in 3 months ; how much does he gain, if be allows 6 per 
cent dim^unt for the time, for present payment ? 

Am^ £fi lis. 9(1. 2gr. gam. 

Nate. — ^When goods are bought or sold on credit, the present 
worth of their price must be found by discount, in order to find 
the true gain or loss. 

Example. — 1 . Bought 150 yards of cloth, at 12s. 6 J. per yard, 

on 6 months' credit, and sold Jt again at 155. per yai^, ready 

'■ • ■ X 
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aBmegr; vliat ii gamed per cent., allowing 6 per cent, disoomtf 
m tki puBchaae ? Aiu. £23,s«. 5|d. 

5. A distiller is offered 1^000 bushels of lye, at 58c<. r^ady 
money, per bushel, or 60d. with two months' credit ; he prefers 
the ready payment price. How much will be gain by bcxTomr- 
ing the money, at the rate of 7 per cent, per auiniu^ and paying 
the cash price ? jins. He will gain ISSdoL BOcL 

3. A broker sells a quantity of wheat, at Idol, a bushel, and 
gains 25 per cent. : he afterwards sold of the same article to Age 
the amount of ^OOdoL and gained 50 pei cent How mauy 
budiels were there in the last sale, and what was the pri<:e by 
the bushel ; also, what was the prime cost by the bushel ? 

Ms. Last sale, 500^. at Idol. 20ct. ; prime cost 80eL 

QuMiMmt rtUUhe to EqwiUon of Payments^ Barter^ and 

Loss and Gain. 

1. What is meant by Equation of Payments; and on vthU 
principle is it founded ? 
f. What is the rule? 

3. What is Barter ? 

4. What is the rule ? 

6. What is meant by Los9and Qnm ? 

' 6. When purchasmg and sellii^ prices are given, what is the 
rule to find what b gained orlost by selling ? 

7. .What is the rule to find what is gained or lost per cent. ? 

8. What is the rule to find at what rate goods roust be sold, ic 
gain or lose so much per cent. ? 

9. The gain or loss per cent, being known, what is the nile 
to find what the goods cost ? 

10. When so much is gained or lost by selling goods at a oei^ 
^tain rate, what is the rule to find the gain or loss, when sold at 

« any other rate? ^ <«' 



FELLOWSHIP. 



Fellowship is a rule used by merchants and others, who 
have been connected in a joint partnership, by which thev raav 
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Jfieadily ^6^ their aocoantSy so that each may ascertain hi» 
^aihare of the gain or loss, in propcMtion to his share of the joint 
stock. 

It is by this rule, a bankrupt's estate may be divided amoQg 
iiis creditors. 

Fellowship is of two kinds, Single and Double ; the latter is 
olfteii called Compound. 

Single FeUowshdp 

is when the several shares of joint stock are employed ib 
business an eqwd term or length of time. 

J^/ote. — It is not to be understood, that the several gUKks aie 

equal ; but merely the term of time they are connected together > 

18 equals 

Rule. 

As the whole stock is to the whole gain or loss ; so is each 
man's p^icular stock, to fais particular share of the gain or loss. 
Or Ifaus : as the whole stock is to each man's particular stock ; 
flo 18 the whole gain or loss to each man's share of the gain or 

l088. , 

Frwf, — ^Add all the particular shares of gain or l^ss together 
and if right, their sum will be equal to the whole gaki or loss. 

1.- Aj B^ and C, enter into a partnership in trade. .^ put ia 
1200<ib/.; B IBOOdol,; and C ISOOdd.; they gain in business 
tOOOdol. What is each man's share of the profit ? 

{1200+{l56o+2l800^{45(K> Amount of Stock. 



doL dol. dol. I dol,ct,m» 

Ms. 633,333 jTf. 
666,666 B*s. 
800,000 C'f. 



Then, as 4500 : 1200 : : 2000 
4600 : 1500 : : 2000 
4600 : 1800 : : 2000 



Proof 2000,000 



% D and E puTc(ia8e ^)pck jointly to tlie amount of ^BOOdoL ; 
of which D advanced l^t^dol. and E WOdol. ; but they lose bf 
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'^ 



the concein lOOOc2o/. How is thb to be apportioned betvireeD 
them agreeably to their stocks advanced ? 

doL dol. dol. . doL 

As 2500 : 1000 : : 1600 Mt. 640 2>'s loss. 

2600 : 1000 . : 900 - 360' iTs loss. 

Proof lOOO 

3. O IS indebted UxMSOOdoL to JST lOOOdol. and to R 600«U. 
but having failed, he has only l^QOdol, to meet these ciaJRK, 
wh^cb he delivers to them, to be divided according to their 
respective demands. What is each one's share ? 

\M's, i 633,333=L08S i 266,667 
Aru, < J^'s. - 666,666= - " 333,334 . 
(IVs, - 400,000= - " 200,000 

4. A captain, mate, aqd twelve seamen took a prize worth 

4000dol. of which the captam drew twelve shares ; the mate 

four shares ; and the sailors one share each. What, did each 

draw? 

Captain's shares 12 
Mate's ... 4 
12 seamen, 1 each 12 

28 Shares 

doL m. d, 
jJjM.n7i4,286 Captain. 

« 671,428 Mate. 

** 1714,286 Each seaman. 

5. Four persons make up a capital of LOOOdol. for trade, bj 
which they gain 120 idol. A put in ^SOdoL B SSOdd. and C 

i^eBOdol. How much was D's stock, and what was each man's 
gain? 

D*8 stock was 950 doUais: 

4 

dol. dol. dd. dol. 

Jfsshaie 260 ; Fs 220 ; Cs 340 ; D's 380. Au. 

6. Divide 1080 into 3 parts, which shaU be to each odwr aa 
(^»3yand4 

Am. 240+360+480=io80 Proof 



ih. 


^. 


dd. 


28 : 


12 : 


: 4000 


28 : 


12 : 


: 4000 


28 : 


12 : 


: 4000 
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7. Tlf9<omercbaiit»i;ainedm trade 900<b/.;aiid it w» agreed 
in dividing tbe profits, that A should draw 5 riwu^ as t»n ^ ^s 

A* Wlut was the share of eadi? 

•«!», ^'s ISOdol.; Fs 150(W. 

8. Three persons are to share in a kgacy ofZdOOdoL A b 
to take a certain sum ; B twice a& much ; and C lotur times as 
much. What was each one's share ? 

Suppose j360-f Bl00+C200=360 Shares. 
Jha. A^9 share 400dol.; Fs BOOM.; Cs 1600(ior.=2800 Pr 

9. Hand /hare gained in busioess U50dol. of whichlf isto 
seceive 20 per cent, more than /. What is the share of each t 

An$. jKT receives 900dol.; nsodd.^l^SO Preof. 

10. A store, with its contents, valued at 9000doLi)ev[^ burnt ; 
ofwhich Jb«k)ngedtoja;|toB;aiiditoC. WhattotswiB 
each sustain, aUowing there was an insurance o^ 6(XMkIo/. upon 
H? 

Ans. j9's loss lOQOdol.; Fs ISOOdol; Cs SOOdoi. 

HI. Three hofys, Ruhard^ Dceoidj and Samuel, purehased a 
lottery ticket for add. for which Richard paid Idol.; David 
lidol.; and Sammel Z^doL This ticJcet drew a prize of 4000 
dollars, subject to a deduction of 15 p^r cent. How mndi 
ought e&h to receive? ' 

Am. Bkhard %SOdol.; Daoid lOSOdol.; Samuel noodol. 

12. Three persons are entitled to the net proceeds of a lot- 
tery prize of iBQOdd. O draws |^i P }, and Q the remainder. 
But Q relinquishes his part to be divided between O and P« 
according to their own respective shares. What did O and P 
re^ectively receive? Ans. O received lW>dol. ; P 600db/. 

13. A bankrupt owed to mindiy creditors the amount of 10,000 
pounds ; but on examination of lus effects, he found that all he 
could raise would pay on^ 2s. 6<2. on the pound. What was 
the amount of his effects ? Ans. £lf^O. 

X 2 
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14. Three dealers in a joint copartnership cleared IBQOdol.; 
A had put in BOOdol. ; B lOOOdoL ; and Cput in 4 horses, valued 
so high, as to entitle him to IZOdol. of the pro6ts. What were 
C^6 horses estimated at, individuallj and coUectiyely, and what 
were j^'b and B*s share ? 

Jhu. C's horses were 200dol. each =1200 720 

A^s share 480 , 

JB'« share ----.-- 600 

• ^— — » 

Proof 180O 



DOUBLE 5 OR 

COMPOUND FELLOWSHIP. 



This rule relates to stocks which are employed in paitner- 
ships for unequal periods of time. 

Rule. 

1. Multiply each man's stock by the time it was contiooed 
in trade, and add the several products together. 

Then say ; as the sum of the several products is to the whole 
gain or loss ; so is each man's particular product to his particular 
share of the gaii> or loss. Or thus :— 

As the sum of the product is to each particular product ; so 
is the whole gain or loss to its share of the gain or loss. 

' Examples. 

1. Two merchants were united in trade. A put in £S00 fer 
13 months ; B put in £450 for 15 months, and gained £300, 
What is the share of each ? 

600X12=6000 450X16=6750+ 6000=12750 Sum of ^ pro. 

£ 8,d,qr, 
Ab 12750 : 600 : : 300 : Ans. 141 3 6 Iffff. 4* 
12.250 : 300 : : 6750 : Ans. 158 16 5 2r|?i. B. 

Proof. £300 
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2. Three persons enter into copartnership with a capital of 
gi2400. / put in J900, 27 days ; L gSOO, 24 days ; M g700, 
21 days. They clear ^800. What is the share of each ? 

i cU % cU % ct. 

J receives 334,02 ; LAo. 263,92 ; M do 202,06 

334,02+263,92-f 202,06=^800,00 Proof. 

3. A copartnership of three persons had gained ^900. . S de- 
pi)6ited $550 for 44 weeks ; T $760 for 50 weeks ;v and ^ $840 
for 40 weeks. What was the dividend for each ? 

Ans, S*s div. $227 34 8 ; T's do. 366 99 4 ; F's db. 316 66 8= 

$900 Proof. « 

4. Two merchants enter into |)artnership for 18 months. A 
at first puts in $1000 ; at the expiration of 6 months $400 more* 
B at first deposited $1600, and four months after took out 
$300. With this stock they lost $1200. What was the loes of 
each? 

Ans. jS's k>ss $693,492 ; Fs do. 606,508=$1200,0e0 Proo£ 

5« D and E formed a connection in business for one year t 
i> at the commencement advanced $1200 ; but E could not ad- 
vance his share of funds until four months after. What must he 
then put in to have an equal share with D ? ' 

As 8m. : 12m. : : $1200 : Ans. $1800. 

6. Three persons hired a coach to go out 60 miles and re- 
turn, for 20dol. with the privilege of taking in more, if they 
pleased. Havii^ gone 20 miles, they found an acquaintance 
desirous to accompany them the residue of the journey: 60 
miles out they found two more, who wished to return with 
them. Each person is required to pay' in proportion for the 
distance he rode. What is each one's proportional share of Ae 

carriage hire ? 

ict. id. 

(The 3 pay, each - - 6 26=18 76 

j!»w. ^ The 4th pays - - - - 6 00 = 600 

CThe^do.each • - - 3 131= 6,26 

- — Proof. 

$30,00 



S48 ANNUITIES. 

• ■• 

Que$ii<mi rdative to FdUnnk^. 

1. What is Fellowship ? and on what principle ia it founded ? 

2. How many kinds of Fellowship are there ? 

3. What is Single Fellowship ? ' ■ 

4. Wha; is the rule for Single Fellowship ? 

5. What is the proof? ^ 

6. What is Double or Compound Fellowship? 

7. What is the rule ? 

8. What i» the proof ? 
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An Annuity is a sum of money, payable at equal periods of 
time, either yearly, half, or quarter of a year« or fw a certaiii 
number of years, or for ever. 

When Ihe debtor keeps the annuity in his own hands beyond 
the time of payment, it is said to be in arrears^ 
- ^he sum of all the annuities for the time they have been for- 
borne, together with the interest due on each, is called the 
amount. 

If an annuity is bought ofi^ or paid all at once at the beginmng 
of the first year, the price paid for it is called the present 
worth.- 

I. To find the amount of an annuity at Simple Interest 

Rule. 

1. Find the interest of tbe given annuity for 1 year. 

2. Then 2, 3, &c. years, up to the given time, less one* 

3. Multiply the annuity by the number of years giveoy sixl 
add the product to the yrbxAe inteiest, and ^ sum will be die 
amountsought 

Exampki. 
I. If an annuity of £100 bef<»boiiie6 years; what will be 
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*iue foT the princiDal .nA • . 

r.~, . ^"'*'' ^^« percent. per annum ? / 

*Jist year's interest of Pi on ,. <." 

S?«>n<» do. d**"®' at « per cent. 6 

^H do. . do ^''- ''°- »«0 

P?""* do. do' :?"• *>. 180 ', 

'J'^ years' annuitv. at^inn '*''• do. 24 
"«y. at i^ioo a year - . 600 

£560 Amt. ^ 



^ year's inteiT a^lr" '^ """• '''^"P^y ^'^ «"« by' 
*« "POO the anTuiT^ ?„ ,?"^"'' '^•" ^ the whole interest 
*°«^«y «rf tia«. and J:,^,^;;^"!''^'^ «»'«P'«duct of the 

»uni wiu be the amount sought ^ 



IOX6=jPgo <T,n« '."'* year, at 6 per cent, is 6 
«• If a house ^'■•"^*^«"=^£S«« Amount requir. 

me amount &, that time, at 7 per cent » 

3. A house h • *"^" ""*• 

f^m, and the Snf h./ "*?"" * '"^ of 7 yea«, at modol. per 
f the amount dJTJt^r^ '"•^"*'' "^^ t*"^ ^bo'e Period • ,vh!! 
««i* aiiowed tr/; *::?r- ^^ ^he ti,ne, si'mple i^:^; 

, The method of com™.,w ._.. ' '''"• '''**>'• 



-■>->* ai o per cent. » ' -."r-c imerest 

The method of com,. •• '• ' •^«*- 2226doi. 

RVLB. 

>. Fmd the amount of the princinal fn» f ». 

«. Compute the interest JrSSa*^J-bole tWe. 

P^yoaenta. from the 



« 
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time thej weie paid to the time of settlement, and find fi|eir 

amount. 

3. Deduct die amount of the several payments fiom tfae 
amount of the principal. 

ExampUi. 

1. A note b given for {786, April 1st, 1838, at 6 percent i> 
teiesty on which are the kXkm'wg endorsementai vie. :— 

August ist, 1828, received - - - - 179 
December 1st, 1828, do. * • r - 105 
April 1st, 1829, do. - - - . 200 

March Ist, 1830, do. - - - - 3S0 
How much remains due on the note, Januaiy 1st, 1831 ? 

179,00 1st payment, August 1st, 18S8. yr. ma 

26,965 interest to Januaiy 1st, 1831 • • » 2 6 

204,955 limount of Ist payment. 

106/)0 2d payment, December l6t, l&^ 

13,125 interest to Januaiy 1st, 1831 - - - t 1 

^ 

118,125 amount of 2d payment. ^ 

200,00 3d payment, April ist, 1829. 
21,00 interest to Januaiy 1st, 1831 •••19 

221,00 aanount of 3d payment. 

^ in I. ■' 

350/)0 4di payment, March 1st, 1830. 
17,50 interest toJanuaiy 1st, 1831 • • • 19 

367,50 amount of 4th payment 
221,00 do. 3d do. 

118,125 do. 2d da 

204,955 do. Ist do. 

1(911,580 amount of paymentet 

% CU < €t 

786,00 principal. 915,69 aanittltof |Xltk 

129,69 interest. 911,58 amount of pay. 

915,69 amount of piio* - * % 441 remain dq* 
■ ■ . '■ ■ Jan.lst»l«I. 



1 
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ft. A note is pven for {1225, June 16th, 1827, at 6 per cent. 
interest ; with Ae foUowing endcMsements. , What will remain 
due Au^ tst, 1830 ? 

i 

Received December 1st, 1837 260^ 

Do. July 16th, 1828 ^^[jnMiSAMS 

Do, January 1st, 1829 500 ^•«w•»«4,«f». 

Do. February 16tb, 1830 200 J 

* The fi>UowiDg rule, established by courts of law in Massachu- 
setts, for computing interest on notes, &c. on which endorse- 
mentf are made, is practised not only in ihai Statey but also in 
the State of New- Yoik. 

Rule. ^ 

^ Compute the interest on the principal sum, from the time th^ 
interest commenced to the first time when a payment was made, 
'which exceeds either alone, or in conjunction with the preceding 
payment, (if any) the interest at that time due ; add that interest 
to the principal, and from the sum subtract the payment made 
at that time, together with the preceding payment, (if any) 
and the remainder fonns a new principal ; on which compute 
and subtract the payments as upon the first principal, and pro- 
ceed in this manner to the time of final settlement.'* 

A note of {850, dated May 1st, 1825, at 6 per cent interest, 
has the following endorsements :*^ 

$ 

First endorsement, June 1st, 1826, for - - - - 160 

Second endorsement, September 15th, 1826 12 
Third endorsement, Januaiy 1st, 1827, for - 216 
Fourth endorsement, July I6th, 1827, for - - 10 
Fifth endorsement, November 1st, 1827, for 126 
Sixth endorsement. May 1st, 1828, f<»* - - - 360 

How much remains due on the tst of September, 1828 ? 

Principal, May 1st, 1825 850,00 

Interest to June 1st, 1826, 13 months 55,26 

^ Amount J906,26 
Paid June 1st, 1826 - 150,00 
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i eti 

Remainder for a new principal - - - '^^^^^^ 
luteiest to Januaiy 1st, 1827, 7 months 26,433 7 

Amount J781,6837 

Paid September 15th, 1826, (a sum 
lessthan&einterestthendue % 12 
Paid Januaiy Ist, 1827 215 

227 227,00 

Remainder due for new principal - " ^JJ^S^^J 
Inteiest to November Ist, 1827, lOm, 27,7341 

• Amount ^582,4178 

Paid July 16th, 1827 $ 10 

Paid November Ist, 1827 125 

135 135^ 



- Remainder for new principal - - - - ^^I'^H? 
Interest to May Ist, 1828, 6 months - 13,4225 

X Amount $460,8403 
Paid May 1st, 1828 - -. 350,00 

Balance,dueonnote,Maylst,l828, gll0,8403 

Another method of cbmputing interest, adopted by the supe- 
rior court of the State of Connecticut, on notes on which there 
have been partial payments, is the following :— 

Rule. 

« Compute the interest to the time of the first payment, if 
that be one year or more from the time the interest commenced ; 
add it to the principal, and deduct the payment from the sum 
total. If there be after payments made, compute the mteiest 
on the balance due' to the next payment, and then deduct the 
payment as aboVe ; and in like manner from one payment to 
another, till the payments are absorbed, provided the time be- 
tween one payment and another be one year or more. But \i 
any payment be made before one year's interest has accrued, 
then compute the ioterest on the principal sum due on the ob- 
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ligation for one year, add it to the principal, and compute the 
Interest on the sum paid up to the end of the year ; add it to the 
said sum paid, aM deduct that sum from the principal and in- 
terest added as above, if the year does not extend beyond the 
time of final settiement : but if it does, then find the amount of 
the principal sum due on the obligation, up to the time of settle- 
ment ; and likewise find the amount of the sum paid, from the 
time it was paid up to the time of final settlement, and deduct 
this amount from the amount of the principal. But if there be 
several payments made within the said time, find the amount of 
the several payments from the time they weie paid to the time 
of settlement, and deduct tlieir amount horn the amount of the 
principal. ^^ 

If any payments be made of a less sum than the interest ai'isen ^Wf 
at the time of such payment, no^terest is to>be computed, but 
only on the principal sum for aany period.*' 

Kirhy^s Reports, page 39. 

Example. , 

' 1. A note of {1200, dated March 16th, 1825, at 6 per cent 
Interest, has the following endorsements, viz.: — 

First payment, April 16th, 1826 300 

Second payment, Januaiy 1st, 1827 - - - - ^ 250 

Third payment. May 1st, 1827 250 

Fourth payment, June 15th, 1828 - -^- - - - 260 
Fifth payment, December 15th, 1828 - - - 5 

Sixth payment, February 1st, 1829 6 

Seventh payment, June 15th, 1829 250 

What remains due on the note, July 1st, 1829 ? 



1200,00 principal, March 16th, 1825. 
78,00 mteiest to April 16th, 1826, 13 months. 

1S78,00 amount. 
300,00 (ieduct first payment.. 

978,00 balance due April 16th, 1826. 
61,125 interest to May 1st, 1827, 12i^ iQontfas. 



1039,126 amount. 

Y 



^ 
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Stecond payment, Jan. 1 6th,- 1821' - - 350,00 
Interest on ad payment, 3^ ratmths - 4,375' 
Third payment. May 1st, 16217 - - r ^60,00 

604,375 Deduct 2d and 3d pay. and interest. 504,375 

864,750 balance due, May 1st, 1»27. 
36,0^5 inteicst to June 15th, 18S8, 13^ months. 

570,845 amount. 

250,00 deduct 4th payment. 

3^,845 balance due, June 15tb, 18.28. 
S0,052 intei^st to July'lsi, 18^9, 12i oiontfas. 

340,897 amount. 

Fifth payment, December ISth, 

1828, (less thanflfce interest) - - - jj 5,00 
Sixth payment, February 1st, 182d, 

(less than the interest) 6,00 

Seventh payment, June 15th, 1829 - 250,00 
Interest on 7th payment up to July 

1st, i month 625 

261,685 
261,625' deduct 5th, 6th, & 7th pajr. k interest. 

- V, 

$ 79,272 balance due on note July 1st, 1829. 

2. If a salary of £140, payable every half year, remain iHh 
paid 7 years ; w^hat would it amount to at that time, at 6 per 
cent, per annum ? 

JVbte. — When the annuities are to be paid half yearly, then 
take half of the rate per cent., half of the annuity, and twice 
the number of years ; and find the sum of the natural series fix>m 
1, 2, 3, &c^ up to the whole number of terms or payments, less 
one : then multiply half the rate per cent, by half the sum of 
the natural series thus found : to this add the product of half (^ 
the annuity into twice the number of years ; or what is the same, 

the whole of the annuity into the whole number of year?. 

If the annClHy.isto be paid quarterly, take quarter of Ae 
rate, quarter of the annuity, and four times the numberof years. 
Find the natural series up to the number of terms less one : then 
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multiply quarter of the rate by quarter of the natural series, aod 
to that product add quarter of the annuity moltipiied into four 
times the number of years ; or the whole annuity by the wholb 
nuniber of years, and the answer is obtained^ Thus, in the last 
example, 4th* : — • 

The interest of ^^140, at 6 per cent, per annum, is £B Bs ; i 84*. 
Twice the number of years is 14. Natural series df 13=91-r ' 
«=345ix84«.=£l91 28, 

£ y£ £ y> £ £ y. £ 

140x7—980: or 70x14=980; w 35X28-980 
£l91 2-f 980 0:=£ll71 2 amount. 

Were the last annuity to have been paid quarterly^ it would 
be found thus: 

The interest of £l40 is equal to £8 8*.-r4=£2 ««. or 42|. 
4X7=28. Take the sum pf the oatural series to 27 inclusive 
=878—4=941 X42».=7y.>cl40/.: or 36Lx28y.=980ts? 
£198 95.4980 0=£ll78 9*. Ans. 

IL To find the present worth of ^ Sfonuity at sio^)e mt^ - 

6Sta 

Rule. 

Find the presei^t worth of each year by itself, discpuntliy 
from the time it falls due ; and the sum of all these present 
wordis will be the present worth requited. 

Examples. 

1. What is the present worth of {500 per annum, to continue 

3 years, at 6 per cent. ? 

dot, doL dot* doL 
As 106 ) 47i,698=Present w<Mlh of Ist yr. 

112 > : 100 : : MO : 446y428= do. 2d yr. 

lie) 423,728= do. 3dyr- 

1341,854= Ans: J1341 86d, 4m. 

2. What is the present wprth of 200c^. per annum, to con- 
tinue 4 yeai8,j>ebate beii^ made at 7 per cent ? 

Ana, 683(2o/. 9M. fttn^ 

3. How much present money is equivalent to an annuity of 
600dd. per annum, to continue 3 years, at a rebate of 6 per 
cent ? Ans, l^lOdd. 2iict «m» 
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CONJOINED PROPORTION. 

This rule is used, when the coins, we%btS| or measures of 
several countries are oompared in the same question ; or It is 
joining many proportions together, and by the relation which 
the several antecedents have to their consequents, the propor- 
tion between the first antecedent and the last consequent is dis- 
covered, as weU as the proportion between the others in their 
* several respects. 

This rule may often times be abridged, by cancelling equal 
quantities which happen to be the same in both columns ; and 
it is susceptible of proof, by as many statings in the Rule of 
' Three, as the nature of the question may require. 

Cas|b L 

When it is required to find how many of the first sort, either 
of cpin^ weight, or measure, mentioned in the question^ aie 
equal to a given quantity of the last. 

RUI4E. 

Place the numbers alternately, beginning at the leit-^ai]d,and 

let the last number stand on the left-hand column ; then multiply 

the left-hand column continually together for a dividend, and 

the right-hand tor a divisor, and the quotient will be the answer. 

Examples. 
1. Suppose 50 yards of America=60 yards of England ; and 
60 yards of Englahd=25 canes of Toulouse ; and 50 of Tou- 
buse=80 ells of Geneva ; and 80 of Geneva=160 elk of Ham- 
burg : how' many yards of America ane equal to 612 ells cf 
Hamburg? 

60 of America = 50 of England* 
60 of England = 26 t)f Toulouse. 
50 of Toulouse— 80 of Geneva. 
■ 80 of Geneva =160 of Hambmg. 

612 of Hamburg= 
60x26x80xl60=16|000000 divisor. 

60X60X50x80X612=:6120|000000-f-16=320vd. Ans. 
1X16=16 divisor. 

Or by cancelling; 2X5X612=6120 dividend. 

5l20-rl6=320j^«i. of America=512 c]b of Hamburg. 



r 
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%r- Hence the standard weight for gold apd aiiver coiDa» are 
in the ratio of about 1 to 16. ^ 



71 



JSParnes of Foreign Gold Cbww. 



Johannes 

Half Johannes . . . . 
Doubloon . , .^. • . . 

Moidore 

English Guinea . , . . 
French Guinea .... 
Spaniab Pistole . . . . 
french Pistole . . . .. 
English Sovereign . . 
Half Sovereign 



jmt.gr, ^ et. ■u^.4 



18 





9 





16 


21 


6 


18 


5 


6 


5. 


5 


4 


6 


4 


4 


5 





1 2 12l 



16 '^' *» 
8 V O 

16 T r>' 
6 
4 66 
4 60 
3 60 

3 65 

4 44 
2 22 



O 





4 

2 



NamM of Foreign. Silver Coins, 



• ^ • . , 



English or French Crown . 
PoUars of Spain, Sweden, and Den- 
mark 

English Shilling 

Pistareen 



pwt.gr. $ct. m. 



18 17 

17 8 
3 18 
3 11 



1 10 Q 

1 

22 2 

20 



The weights of the coins of the United States, as established 
by act of Cong^ss, are as follows : — 



Eagle 

Half Fade . . 
Quarterilagle 
Dollar ...;,• 
Half Dollar . , 
(Quarter DoUar 
Dimes . . '. . . 
Half Dimes . . 
Cents . . . . . 
Half Cents . . 



v^. 



11 6 10 
5 
^ 60 
1 
60 



5 15 
2 19J 
17 8 
8 16 
4 8 
I 17} 

m 

8 16 
4 8 



S5 

10 

JB 

1 











5 



The standard for pure gold ccan £9, 11 parts ptn^ gold, and 
1 part alloy ; the alloy to consbt of silver and copper. The 
st^dard for silver coin is, 1485 parts 6m to 179 p^rls aUoy ; 
the alloy to be wholly oi copper. £v^ cent to contaiii 208 
grains of chopper : and every half cent 104 grains. 



* UauaUy 16 doUfuiii. 
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lF*ioin the preceding ^ata of our own^ and of many foreign 
^oiiis and cuirepcies, these various coins may be readily trans- 
posed from the one into another currency, by the rules of multi- 
plication an4 division. 

ssT ^ Qtf^ttons relative to Exchange. 

J w Wiat'is Exchai^e ? 

2p VVfcat is money ? , 

T, How many kinds of money are there ? 

4*^ What is real money ? 

S. What is imaginary money? 

^. What is meant hypar? 

7, What is the standard coin on the American Continent ? 

S. What is tlie standard coin in England and Ireland ? 

9. \S\iaXh course of excliange? 
to. Whatisa^'o> 

11. What is the value of a pound sterling in federal money ? 
and m of other foreign coins ? 

12. What is the value of a Johannes, &c. &c. ? 

13. What 18 the value of the several coins in the United 
States ? 

DomssHc exchange has been already fully explained in pages 
146 to 148. V ^ 

FOREIGJV EXCHAJ^GE. 

<> 

Accounts are kept in England, Ireland, and inost of the West 
India Islands, in pounds, shillings, pence, and far&ings ; al- 
though tlie ^lue of their denominations are different in these 
several places. The readiest method of changii^ these, and 
all other currencies of the denominations of pounds, shillings, 
and pence, is by the rule given in pages 145 to 148. 

In all <^er denominations, the answers in exchange are founds 
either by the Single Rule of Three, or by Practice. 

Although the standard weights of most of the gold and silver 
coins have been given, as they have been rated by our goveni- 
ment ; yet their nominal value often fluctuates, which rcaidetS 
it necessary to ascertain the agio correctly. 

HMIBURGH. 
4iccounts are kept in Hamburgh in marks, stivers, or shilling 
kibs. and demiers or a^mtes. . 
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12 DeroierSior 2grotes - - - 1 Stiver, or shilling; lufae^ 

16 Stiversyshillii^ lubs or 32 groats 1 Mark. 

12 Grotes, or pence Flemish - 1 Shilling Flemish. 

20 Shillings Flemieb . - . . i Pound. 

3 Marks - - - 1 Rix dollar, 

7i Marks - - - 1 Pound Flem]^=$2 60. 

The agiof or rate of Hamburgh t^urrency, is variable. 

The maik banco is 33} cents, (by act of Congress.) 

To change marks, &c. to Federal Money ; — divide the marks 
by one third, as 3 marks make a dollar. If there are stiven, 
&c. annex them to the marks decimally, before the division by 3, 

To change Federal Money into marks, &c. ; multiply the 
marks, &c. by 3. These rules will apply in aU caseSy in which 
Uie raliie of the given currency is knownyin Federal Money. 

Examples. 

I. Change 5^8 marks and 8 stiveis to Federal MoQey. 
S3j€t=$3)5648,6— for 8 stiv. 8 being the half of 16, vir. Im. 

Jl 882,833+ Ans. 1882,833 

■ 3 



Fh)of 5648,500 

Ms. 5648m. M 



V 



To change Hambiugfa money ^ American, in pounds, shil« 
liOgs, pence, kc. 

Rule, — ^As the given .rate^is to oiue pound, so is the Hambuij^ 
sum to the Amerkan. 

1. Change 1446 marks, 12 stivers, 1 grote, into New-England 
currency ; exchange at 26>r. Sd, Flemish to 1 pound New-Eng- 
land. 



ieU EXCHANGE. 

Cfaang^e £250 New-England to Hambuigb money ; exchange 
at 33i. ^ Flemish to £l New-Ei^land. 

'^ £ s. d. £ 

Al 1 : 33 4 : : 260 
^12 400 , 



40a 2)106000 grotes* 

f 16)60000 stiven. 

3126 marks. JSns. 

7b reduc^^rrmt to bank money. 

Aub.-— As 100 mstks with the agio added is to 100 bad: i 
so is the current money to the bank required. 

Change 660 maria> 8 stivers, current, to bank ; agio at 90 
per cent. 

cur. hank, cur» 
Ab 120 : 100 : : 660,5 : 660,5 Xl00-rl20=660^I6 

Ant. 660m. M, Igr. 

To change bank to current money. 

Rnlc-As 100 marks is to 100 with agio added^ so is the 
given bank to the current required. 

Change 476 marks banco, to current ; agio at 18 per cent. 

m. cur. m. 
As 100 : 118 : : 476 : =r660m. Bit. 

Or thus : 475 X 18r=86|50 476 baidc. 

16 86,8 

; 8|00 560.8 Au. 560ni. S$U 

JVote.— The same rules will apply in all other currendeSf to 
Bod the difference between bank and current money. 

HOLUJiD. 

Accounts are kept in florins or gilders, stivers, grotes and 
penniiigB. 
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8 Pennings ----- i Grote. 

2 Gpotes --•-.-! Stiver. 

6 Stivers ------ i Shilling. 

20 Stiveis ------ 1 Florin or Gilder. 

^ Florins 1 Rix Dollar. 

6 Florins - - - - - - 1 Pound Flemish. 

6 Gilders ----- i Ducat. 

The floria or gilder of Netherland is estimated in the United 
States at 40 cents ; and a stiver at 2 cents. • 

To change florins into federal money, multiply them by 40 
ceDt9 : and to change federal money into florins, divide the cents 
by 40. 

Change 2540 gildeis^ 12 stiveis, to federal money, at 40 cents 
por gilder. 

2640' Ortjius: 

40c^. gH, St. 

' 2540 12 

1016,24 20 sti.l gilder. 

12 50812 stivers. 

2 cents per St. 2 cents per sti. 

24 {1016,24 j9m. 

JiiM. {1016,24. 

Change 101624 cent^into^gilders, at 40 cents per gilder. 

40)101624(2640,12 Or thus/ 

— — ct, 

24 2)101624 

^20 stivers* 

' 20)50812 

40)480(12 

'480 2640,12 

Mi. 2540gt7. l^H. Ms. ZS40g%l. 12s^. 

To change Holland into New-England currency. 

Ride. — ^As the given rate is to £l New-Ei5^1and ; so is the 
given sum to the New-England required. 
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Chaqgp 2122 guilders, 8 stiTers^ to Neiv-Ei^laAd cuirencj ^ 
e;Lchange at 28$. Ad. to £l New-Eoglaod. 

As 28 4 : 1 : : 2122 8 

1%. 20 stivers 1 ^Ider. 

340 42448 stivers. 

' 2 grotes 1 stiver. 

340)84896(249 13 10 2 

Aw, £249 135. lOc^. 2^. New-Ei^^Dd. 

What will 1650!^» c^ cofifee amoaot to^ at 15 stivers ^r HbJ 

\h. gH. d. 

1650 Ans. 12%1 10 

15 
1237^ 

2|0)2475|0 stivers^ . 40 

1237=10 $495,00.0 in fed. DWW 



m^m^mm ^mm^f 



24750X2~t495,00 Ans. 

Or thus :— 1650X30=16 Ans. $A96fiO.O 

DENMARK. 

Accounts are Kept in Deomazk in doUaiSy marks, and akil- 

fings, 

16 Skillings - - - - - .- - I Mark, 

6 MarkSyOr 96 skiliiQgs» - - - 1 Riz doHar. 
32 Rustics -. •...-! Copper doliar. 

6 Copper dollars • - - - • i Riz doUar. 

^A rixdcdlar of Oenmaik, is estimated at 100 cents. (United 
States' laws.) 

How much will 9 pieces of pktillas amount to^ at 8 ddlars* 
44 skUliflgs per piece ? 



dol.skL 44 

8 44 9 



9 



96)396(4 



76 12 384 



12 i 



76 Rixdollare, ISskilUngs. 
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BREMEN. 

Accounts are gener^y kept in ni dollaxs and giotes : t2 
^lotesmake a rix dollar, which is equal to ^i maj4c& 

ANTWERP. 

AccQimtB are kept in Antweip m gilden, shillings, ^s)^ gioteft. 

13 Giotes 1 Sfaillli^. 

3^ Shillings, or 40 grotes, 1 Gilder. 

A grote in Antwerp is equal to 1 cent of the United States ; 
a gilder being reckoned at 40 cents ; and stireis are ef the ralue 
of '2 cents of the United Stales. ; 

VfhsX sum must be paid in New-York for an invoice of goeds 
imported from Antwerp, amounting to 6870 gilders, exchaqge 
Af} cents per gilder, at an adrance of £0 per cent. ? 

^7. «370 
6370 3186 adrsfpiaQk 
50 per ct ad^ 

318^100 40 cent^ 



S8SS,00 

4e». S383S& 



,, RUSSUk. 



Accounts are k6pt in Peteisbuigh, more commonlj, in niUes 
and ccqpees, reckoning 100 copees to 1 ruble. A ruble, in 1808, 
was estimated in the United States at 55 cents. The agio 
varies.— The following have been their currencies, viz. :— * 

18 Pennings ----- ,i Giross. 

30 Gross « 1 Florin. i ' 

3 Florins 1 Rix dollar. 

2 Rix dollan *--.-. i Goldducat 

How many rubles must be received in Petersbugh for a bilf 
of 12500 gilders on Amsterdam, when fiie exchange h 39 stiven 
per nible ? 



sea ' EXCHANGE. 

jt cop, ' gtl. 

Ai 90 : 1<M> : : 12600 : 

20 



250000 stivias. 
100 



3|0)2600000|0 



8333,33J 

Ans, 8333rii6. SS^ecp. 
A bill of £6000 tf drawn on New-York, exchaqgpe at 55 oentB 
per ruble. What k its Talue' in Petersburjg^h ? 

As 56 :. 1 ; : 12500 5000,0-r4=12500. 
^5)12500,00(22725,2T Ans. ^Stist^rwb. tteop. 

FRANCE. 

12 Denies iSd. 

20 Sols ,•.-----. 1 Livie* 

3 Ldvies -------1 Crown. 

A line of France is Talued at 18} cents in the United States; 
consequently a sol is less than a cent ; and a denier less than a 
mill. 

Change 6456 livres into federal money, exchange at 18) cents 
per livie. 

6436 X 18id.=1006,66€^. j9iW. 2l005t66€t 

Change the last answer into livres. *' 

18,5)1005,660(5436 Livres. 

Money of account in France is generally reckoned in francs, 
decimes, and centimes. A franc is valued at 18 cents 73 j mills ; 
or 18 J by some : 10 centimes =1 decime : 100 centimes or 10 
deeimes=l franc. To change francs to livres, multiply .by 81, 
and divide by 80 : and to change livres to francs, multiply by 
80, and divide by 81. The reason of this is, that the value of 
a livre, viz. 18 cents 5 mills, is proportioned to the value of a 
franc, vi2. 18 cents 7 mills, ^125, as 80 to 81. 

To reduce sols and deniers to centimes .or hundredths, take 
half of the sols and deniers, as if integers, and this half is the 
number df the centrma^ required suiliciontlv near. 



4 Maivadies ••--••! Quarto. 

34 Marradies - 1 Real Telklb 

34 Marvadiesof lealveUon - 1 Realofplate* 

8 Reals of plate • . - . i Piastre. 
10 Reals of plate . - . . i Dollar. 

6 Piastres -.-•.. i Spanish pistoie. 

The real plate is estimated at 10 cents ; abd the real ▼ellon 
at 5 cents in the United States. As a real plate is 10 cents or 1 
dime ; it is reduced to federal money by calling the reals ao 
many dimes ; or cents by annexing a cipher to the rtals :.and 
veals vellon aie changed into federal money by multiplying 
them by ^oa. 

As in ^pain, reals plate are npt the double of reals relloD, for 
17 reals plate are equal to only 33 reals vellon ; therefore to 
change reals fellon to reals plate, multiply by 17, and divide 
by 32 ; or to change reals plate to reals veilon^ multiply by 3!^ 
^aod divide by 17, 

Change 1600 reals vellon to reals plate* 

1606xl7H-3$=850* And 850x327-17:=:1600ReabvdlQDi 

> To change these intd federal money : 

1600 X, 05=280,00 $85 fi or 85,00. JStdi. 

It IS thus evident, that 100 reals plate=188^ reab vdkm : fir 

100x3«-rl7=188A- 

CADIZ. 

9h QMart09 1 Real velkn. 

20 Realvellons - -.^ - i Dollar of plate. 

To biipg reals plate to dollars. 

Ai/tf.— Multiply the given sum by 32, and divide by 17 fixr 
reals vellon, then divide the res^s vellon by 20 for'doUan* 
Id 640 reals plate, bow many dollais ?, 

640x3«-f-l7=1204if Reals veUwi. 1204-r20=60 i 
H 12X8^.-r-17=6g. j!itt. J60 4r. 6^ 

Z2 



^. 
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To change dollare into reals plate : 

Multiply the doUare by 20 for reals vellon, and those by 1T» 
and divide by 32, will give Ae reals plate required : or multiply 
the dollars by lOf for reals plate. 

in 32 dollars, how many reals plate ? 
SSXSO X l7-r32=340r. p. : or 32 X 10+ 326-^8=S40r. p. 

BILBOA. 
Accounts are kept in reals vellon, and maravadies ; 34 maia- 
ntdies making I real ^ 

BARCEWm. 

Accounts are kept in Barcelona and the whole piovmce of 
CatalonisE, in livres, sols, and deniers. 

12 DenieTS - - - 1 Sol. 
20 Sols - - - - 1 Livre. 
Sli Sols, or 1} livres - - 1 Haid dollar. 
28 Sols -*---! Current dollar, the 

pias.i of ex. 

To change livres to hard dollars :— divide the livres by3 and 
tiien by 5, and add the two quotients together for hard dollaiB. 
How many hard dollars in 630 livres? 
630-7-3=210-7-5=42 210+42=262 Hard dollars. Am. 

To chaise hard dollars to livres :— add to Uie given sum, the 
half; quarter, and eighth of it, and the sum will be the lineB 
required : or double th^ livres, and deduct one sizteeodi. 

In 384 hard dollars, how many livres ? 

2|384 384 768 ' 

2192 or 2 48 

2 96 -MM- ••■■'■" 

48 16)768(48 720'Ilfm. jltt. 

.— 64 

720 livres. — - 
128 
128 

To change livres. to current dollars : multiply -the livres by 
5, and divide that product by 7 for current dollars. 
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To change current dollars to livres, multiply the cunent 
<dolJais by 7, and divide that product by 5 for livies. 

Change 1358 li\nres to carrent dollars. 

1358x5=6790-r7— 970 current dollars. j!to. 

_ Change 970 current dollars to livres. 

970x7=6790-6=1368 livres. Au. 

PORTUGAL. 

Accounts are kept in reas and nuUreas. 

1000 Reas make 1 Millrea ;=|Sl 24ct, federal money ; > 

or 5*. 7|c?. sterling. 

To reduce millreas into federal money, multiply by ISS, and 
the product will be cents and decimal parts of a cent. 

JVbte. — When the reas are les^ than 100, place a cq>her before 
Ibem. Thus, 

£xa»i;|fe.— 320,48 wiU be 320,048X125=400,06750. 

Ans. 8400 OBei. 7^ ' 

To reduce cent§ to millreas, divide the cents by 125 : if there 
are decimals, cany on the quotient to 3 places of decimals ; the 
whole numbers will be millreas, and the decimals reas. 

R 

Uk 6280 cents, how many millreas ? 

6280d.^l25c^=42,320 AfU. 4«m. 320f. 

LEGHORN'. 

Accounts are kept in piastres, soldi, and denari ; reckonii^ It 
deniers to 1 soldi, and 20 soldi to 1 piastre or dollar, valued at 
48c^. sterling at par. One pezza of 8 reab, is vahied at about 
86^ cents. 

NAPLESS. 

\ 

Accounts are kept in ducats and grains, retkoAirig 100 graim' 
to 1 ducat. The currents coins are grains, carHns, ducats, del* 
lars^ and ounces. 

The Naples dollar passes for 120 grains ; and the Spanish 
dollaij for 126 grains. One ducat of Naples=75^ cents. 
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TRIESTE. 

Accounts are kept in florins and kreutzers : 60 kreutzeis make 
1 florin. The exdiange on London has been 12 florins for a 
pound sterling : — ^tbe other kinds of moneys are, soldi and fibres. 

30 Soldi 1 Livie. 

6J Livres -------i Florin. 

GENOA. 

, Accounts are kept in denarii, soldi, and pezzos or liies. 
12 Denarii - - - 1 Soldi. 
30 Soldi - - - *! 1 Pezzoorlire»=8M.(iieaii|7.) 

1 Pezzoofezchai^S} Lires. 

In Milan, 1 Crowns 80 Sddi of Genoa. 

** Naples, 1 Ducat =86 do. 

. •• Legfaoro, 1 Piastpe= 20 do. i 

« Sicily, 1 Crowh=127f do. 

VENICE. 

Vemce has three kinds of money: viz. — banco mooej* cur- 
rent money, and picdi money. Banco money is 20 per oent. 
above banco current ; and banco current 20 per cent, above pi- 
ooli. The diffiBient d^iominations are denarii, soldi giQi^ and 

ducats. 

12 Denarii -...•! Soldi, or scd d'or* 

^ Soldi -•.-•- 1 Gro6,orgro6i* 

24 6ro6,orgioa . - • i Ducat 

100 Ducats banco of Vance in L^hom = 93 PesiOB. 

— - - Rome = .60J GnnfOB. 

— - - Lucca =77 do. 
- - Frankfort=l39j Florins. 

The parof ezdbange in London has been 50l<f. steifiiig per 
ducat 

WEST INDIES. 

In Jamaifia and Bermudas, a Spanish dollar passes for 6«. 84. ; 
three dollan, 20«. or one pound, Jamaica cunehc^. Thqr oom- 
pute in pounds, shillings, and pence. 

BARBADOES. 
In Barbadoes currency, a Spanish dollar is valued at t$. Od. 
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MmTINlCO, TOBAGO, and ST. CHIUSTOPHER& 

In these islands, inhabited by French and English, the fbnner 
keep their accounts in livres, sols, and deniers ; and the latter in 
pounds, shillings, and pence. A current dollar passes for 89. Sd. ; 
a round dollar for 9^.' 

FhlNOH WEST INDiES. 

Their currency is similar to France. 

Vt Deniers --------1 Sol. 

20 Sols ,•-....*- 1 Lmc. 

SPAKISH WEST INDIES. . 

Accounts are kept in the Spanish West India blandsi ip dd- 
lafB and reals, computing 8 reals to a dollar. 

EAST mpiES^-CALCUTTA. 

Accounts are kept in rupees, annas, and pioe. 

IS Pice make 1 Annas ; 16 Annas 1 Riqpee* 

BOMBAY. 

Accounts are kept in rupees, quarters, and rees. 

100 Rees ----- - 1 Qyiarter. * 

4 Quarters ------ 1 Rupee. ♦ 

The current money is in mohurs, rupees, and pice, 

60 Pice 1 Rupee. 

15 Rupees '- • .... 1 Hofaur. 

MADRAS. 

AccountL^ are kept in pagodas, fanams^ and cadi. 

80 Gash 1 Fanam. 

36 Fanams ------- 1 Pagoda* 

A pagoda, by act of Congress, is valued at 184 cents. 
The Bengal, or sicca (new) rupee, is valued at 60^ Cenfek 

BATAPTA. 

Accounts are kept in rix <lollars and stiveis. 

The rix dollar is 48 stivers ; the ducatoon 80 stivefS. 
The Spanish dollar is from 60 to 64 stivers. 
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CHINA. 

Calculation are made in tales, macey candareeiiByaiid caab. 

10 Cash - •' - 1 Candareeo. 
10 Caodareeni - - i Mace. 
10 Mace ... 1 Tale. 

A tale of Cfainay by the United States' l^ws, is estimated at 
148 cents. - A Spanish dollar is current at 72 candareens. 
Their weights are in tales, piculs, and cattas. 

16 Tales - - - - 1 Catta. 
100 Cat^ - - - - 1 Pioil. 

A picul is equal to 13S|/&. English. 

To change English or American Ih, to cattas : 

BuiU. — Deduct one quarter from the English or American fiv 
cattas. 

To change cattas to American or English : 

12ii/e.-*Add one third of the cattas for the Americaocr Eqg* 
Itth. 

In 31344^. American, how many catta»! 

4|ai344 
I 7836 



^ An». 23508 Cattas. 

In t3&08 cattas, bow many Ih. American ? 

3123508 
7836 



j9i». 31344 

How many ddlars will pay for an invoice of tea^ amountiog 

to 3666 tales, 1 mace, 6 candareens ? 

U m. c. 
Spanish dolIar=72)3566 1 6(4953 Am. {4953 

MAXILLA. 

Computations are made in dollars, reals, and quartos. 
12 Qpartos . - . - i Real. 
8 Reals 1 Dollar. 

Their 100/6. are equal to 104/6. American. 

Their weights are, 25/5. make an arobe ; 5^ atobes 1 picuL 
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COLUMBO, JSLANH OF CEYLOJ^. 

Their money is in paper, silver, and gold. 
- Paper money is m the bills of the companyy and is of uncer> 
tain value. 

Silver is in rupees of the different parts of India. 

The sicca rupee is the most valuable by 7 to 8 per cent. 

Gold is the mohur pagoda. The exchange is variousy as 
silver is seldom seen. 

6 Stivers • • . i Shilling Flemish. 

8 ShHlii^ - - ! - 1 Rix dollar. 

30 Stivers - - - 1 Rupee. 

64} Stivers . . . i Spanish doUar. 

JAPAN. 

Their accounts are in tales, mace, and candareens. 

10 Candareens - - - 1 Mace. 
10 Maces - . - - 1 Tale=76c<. or jjf. 
10 Maces are equal to - - 1 Rix dollar. 
6 Tales make a corban, a gold coin not used in accounts. 
10 Tales make I mace ; and 16 maces 1 catta in weight 



ALLIGATION. 

. a • 

Alligation respects the mixture of several simples of differ- 
ent qualities, so that the composition may be of a mean or middle 
quality. It c()nsists of two kinds ; viz. Alligation Medial ; and 
Alligation Alternate. 

ALLKATK)N MEDIAL, 

Is when the qualities and prices of several things are giyen to 
find the mean price of the mixture which is composed of tfatse 
materials. 

Rule.' 

As the sum of the seveial quantities ts to &e whole value of 
these quantities ; so is any part of the copaposition to its mean 
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price : tXy as Ihe sum of tbe seveia] quantities is to any part id 
the compofiitioo ; so is the whole value to its value. 

Proof, — The value of tbe whole mixture, at the mean pnoey 
must equal the whole value of tbe several quantities at their re- 
spective prices. 

ExawpUs. 

1* If 10 gallons of wioe, at 70 cents per gallon ; SgallonSy at 

do cents ; 5 gallons, at 60 cents ; and 6 gaUons, at 125 centSi 

bemued together; what is 1 gallonof this mixture worth? 

gol. ct. gal. f,ct. 2 

10 at 70=7,00 As 29 : 23,90 : : 1 

8 - 80=6,40 23,90-^29=^82cif. 4ill.+j9fif. 

6 « 60=3/)0 gal, gal. t ct- 

6 - 136=3=7,50 Or, as 29 : 1 :-: 23,90 : 



29 23,90 



At^. 82c<. 4nL+ 



Proof. S3ct. 4f/».X29= Jifto. J23 90rf. 

2. A fanner mixed 20 bushels of wheat, at 1 10 cents a bu^et 
with 16 bushels of rye, at 56 cents a bushel, and 12 bushels of 
com^ at 60 cents per bushel : what was 1 bushel of the mixture 
worth ? ^ns. 19cL 5m. per bushel. 

3. A grocer would mix several kinds of sugar together for a 
Bore qpleedy sale ; viz. 70Z6. at 8 cents ; 80^. at 10 cents ; 60^. 
at 11 cents ; and 40/6. at 12^ cents : how must he estimate this 
mixture by the pound ? Ans. lOd. Im. per pound. 

4. A silfersmith mixes 802. of silver, at 80 cents per ounce, 
with 12oz. at 70 cents per ounce : what is the value of loz. of 
the mixture ? Ans. 74cf. 

4. A tobacconist mixed 40/6. of tobacco^ at 20 cents ; 50/6. at 
22 cents; and 6OZ6. at 25 cents per /6. : what is the price of 
1/6. of the mixture ? • Ans. 9&ct. 66m.+ 

5. If 90^. New-England rum, at 34 cents per gallon ; and 
WOgal, of whisky, at 28*cents per gallon, be mixed widi A^^aL 
of water : what is the mixture worth by the gallon ? 

Ans. 26c^. 41 7i».+ per gaUon. 

64 A goldsmith mixes 10/6. 8^Q2r. of gold of 15 carats fine, 

with 12/6. 6^02:. of 19 carats fine : what is the fineness of the 

mixture ? Ans, M^U caiats. 
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7. A refiner melts Sj/6. of gold of 20 carats fine, with B^lb, of 
16 caiats fine : how much alloy must he put in to make it 21 
carats fine ? Ans. — ^It is not fine enough hjtl carats : he 

must therefore add more gold. 

8. A refiner melts again 3^/6. of gold of 22 carats lOoe, and 
^^6. of 20 carats fine : must he noW add alloj or not, to make it 
SO carats fine ^ Aru. 20^ fine* It is too fine bj | of a carat. 

MJJGATION ALTEIWATE, 

Is the method of finding what quantity of each of the simple^ 
virhose rates are given, will compose a mixture of a given rale. 
Hence it is the reverse of Alligation Medial, and may be proved 
by it 

Case L 

When the mean rate of the ivfaole mixtitfe, and the rates of 
all the iogredients are given without any limited quantity. 

Rule. 

1. Write the rates 6f the simples un^r each other, and set 
the mean rate at the lefl-hand of them. 

2. Link each rate whieh is less than the mean rate, with one 
or more that is greater. 

3. Take the difference between each rate, and the mean 
priced and set it opposite to that rate with which it is linked. 

4. If only one diflference stand against either rate, it will be 
tiie quantity required at that late ; but if there be several, their 
sum will be the quantity. 

Abte. — If all the given prices be greater or less than the mean 
late, they must be linked to a cipher. Diflerent Hiodes of link- 
ing will 4>roduce different answ^!s. 

^Examples* 

1. A grocer has several sorts of sugars^ viz. at 9, 9, 11, and 
19 cents per pound : how much of each sort must he take to 
make a mixture, worth 10 cents a pound? 

Aa 
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SIS JILZJQATHIN. 

11-! 1 • 11=11 "i iiJ! |;24-i=3xll=^ 

It, It « 1«=«4 llt:=::«-rl=3x 

C 6)60(10 IS 

- 60 MO^l«=10rt. 

— Themoretbejafe liokedftlip 

lOd. Proof, greater the seTenl qimtDdliea 

fLjL^MmaOkwaM mix gold of 17, 1», 21, and 23 caiato 
iat,90 that the cu mp oupd maj be 20 carats fine: what 
titj of each must betaken? 




3X17 51 f 1717^5+ 1=4X17=68 

X19=19 ^J 1^,- 1+3=4X19=76 

X*l=21 *** I «izl.l ( |l+3=4x«l=M 

|3X23=69 I tSU^ 



8 8)i6o(sod. 16 aso 

16 — 




5. ATintiier would mix several sorts of wiiK» tis. at 8s. iQs. 
lis. and 12t. per gallooy with watn, that the mixture nuij be 
worth 9t. agalkn : how much of each sort must be taken? 

13+2 *5X 0= 
3+2+1 6X 8= 48 
1 1X10= 10 

9+1 10X11=110 
!9+l 10X12=120 

32 32)288(9 
288 

Proof 9s. jStu. 32 gallons ; of which there are IC^. at Its.; 
IC^. at lis.; Igal. at IQs.; Sgal. at Ss.; 5gal. of water. 

4. A grocer had two sorts of tea ; one at 7^. and one at 9f. 
per pound : how must he mix them to afford the compositioo 
at 8f. per pound ? — Atu. he must mix equal quantities of each. 

6. How much water can be mixed wfth wine worth 8t. 442. 
per galloDf to afford the mixture at 5s. 3<2. ? 

Jlns. 63 gallons of wine and 37 of water. 
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6.. A butcher had a few pieces of meat lemaining^ in his stallf 
which he estimated at the followiii|Bf prices ; viz. at 5d. 6c{. 8<l. 
and lOd. per lb, ; he was offered Id. a lb. and take all : how 
many pounds did he have ? 
^ns. Ulb. viz. 4lb. at 5d. ; Ajh. at 6i. ; 3/6. at 8d. ; & 3/6. at 10(2. 

7. How many bushels of wheat, at 96c^ per bushel ; lye at 
S2c<. ; barley, at lOct. ; and com at 64c^. may be sold, so that 
the avenigerate per bushel is 66 cents ? An». 786i». viz. 33 
of lye ; 33 of corn ; 6 of bailey ; and 6 of wheat. 

Case II. 

MJUGAT!OJ>r PARTIAL. 

V 

When one of the ingredients is limited to a certain quantity, 

to find the several qoantities of the rest, in piopoitioo to the 

quantity given. 

Rule* 

1. Take die difference between each price and the mean 
nte, and place th^m alternately, as m Case I. 

t. Then, as the difference standing against the simple, wtiote 
Quantity is given is to that quantity, so is each of the other dif* 
ferenoes severally, to the several quantities requiied. 

ElxampUi. 

1. A merchant would mix ^gal. of wide, at lltcU with 

flome at 96, 84, and 60c^. per gallon, so that a gallon of the mix* 

tuie may be sold at 90d. ; what quantity of each must be taken? 

€i. 
112-^30 Stands against the given quantity. 

>-] 6 goL goL d. tf40 
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6 (30 : 20 

'ftst Theoy 88^30 : 20 

30 ; 20 



6 : = 4 at 96= 384 

6 : = 4 ** 84= 336 

2ft : =14f «*60= 880 



42§ S840 

. Proof. 



in this rule, and in Alligation generally, ad- 
mit' of a vast variety of answers, which are exclusively de- 
pendent on the manner in which they are linked. By Unking 
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tbem diffeientlj from the above, other numben, beating t&e 
game proportion between themselves will be produced. 

2. How mai^ galloDS of water may be ;nixed with l^Ogal. 
of brandy, worth 9«, per gallon, so that it may be offered at 8f . 
the galkm ? ' 

f. \ 9— 18 di£ference afi»iast the given quantity. 

As 8 : 120 : : l : - 15gaL water. 

16+120=135x8-1080 120x9=1080 Proof. 

3. A merchant mixed with Blgcd. of rum, valued at Bt, per 
gallon, other rum at 6«. Bd. per gallon, and some water, when 
he found it stood him in 63. 4d. per gallon : how much rum and 
water did he add I^Am. Slgtd. at 6«. 8(2. ; and IBgai. of water. 

4. How much gold of 15, 16, 2Qb aUd 24 cua%s fine, of whkh 
the 20 carats iis of the fineness of lOoz^ must be. mixed, m tbti 
the mixture will he 18 carats fine ? 

Jbu. 52oz. viz. 16oz. of'lS ; l^az. of U ; lOoir. of W; ml 
lOoar, of24. 

Case IIL • 

WlM the whole otxnpbsUion is limited to agmn qvsntilf. 

, Rule. 

!• Place the difference between the mean rate and the isev^ 
end prices alternately, as in Case L 

5. Then, as the sum of the differeoces thus determine k to 
(he given quantity or whole composition, so is the diflb wnoe of 
each rate to the required quantity of each rate. 

Examples. 

1. Agrocer hadsugaisat 8,9^11, and Itcoitsperpoiaid; 
and he wished to make a composition of 224/6. worth lOeL per 
pound : what quantity of each did Be take ? 

W. lb. lb. 

■2+l=r3 f 8 : 

^+^=^ Asia • »4- i^- 

24-1=3 1^3 : 

12 224 
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9. How many gallons of water may be mixed with wine^ 
worth B8. Sd. a gallon, to fill a cask oi 120 gallons, so as to be 
afixded at ^s. per gallon ? 

102 ISO.O Ant. 



X A grocer has currants at 6, 8, 11, and I2ct. per pound, of 
which he would make a mixtm% c^ lSO/6. so as to afford them 
at M. per pound : how much of each sort must be take ? 

' Afu. 37|i6. of each sort^ 

4. A silversmith has three sorts of silver buUion f one of 6 ; 
one ci 9 ^ and one of lOoz. fine ; and he would mix 2lo2, of it so 
as to be Boz. fine : how much of each sort must he take ? 

«dfM. 9(ur. of the6; and 60?. each of the SandlOor. 

■ 

Questions rdaihe to AUigatum. 

I. What IS Alligation ? 

5. Of how many kinds does it consist ? and what are th^ ? 
3. What is Alligation Medial ? 

4- What is the rule ; and what the proof? 

6. What is Alligation Alternate ? 

6. Is it similar, or the reverse of Alligation Medial ? 

7. When the mean rate of the whole mhrture, and die ratet 
of all the ixigp^dients are given, without any limited quantitj : 
what is the fipst step in the rule? what the second? what the 

thud ? and what the fourth ? 

* 

8. When all the given prices are either greater or less than 
the mean rate, to what must they be linked ? " ^ 

*9. Will different methods of linking produce diflfamt aih 
fwers 
10. What is Auction Partial ? 

II. What is the first step in the rule ? what is the second ? 

13. When the whole composition is limited to a given quail* 

titj, what is the first step in the rule ? what is the secondl 

A aS 
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POSITION. 



PoMTiMT is a Tuk, which, by false or supposed immbefs taken 
at pleasure, discorers the true numben required. , It k divided 
into tvfro kinds, Single and Double. 

hf when by using a supposed number, and perlbrmii^ At 
same operations with it as are described in the giren qoestioiv 
the tme number is obtained by the following 

Rfde. 

As the sum of the errors, or the result of the supposed ope- 
ration is to the given sum ; so is the proposed number to the 
tnie number required. 

» Proof, — Work with the answer agreeable to the directiooi 
given in the question, and t&e result will equal the given Dum- 
ber. 

Examples, ^ 

1. Three merchants, A^ B^ and C, purchased a quanti^ of 
wine for {390 ; of which A paid three times as much as ^ ; and 
B three times as much as C: how much did each pay ? 
Suppose C paid SO 20 C 

3 60 B. 

— 180 A. 

TbenB would pay 60 — 

3 260 SumofdieecraD 

And .4 pay • - 180 

As 260 : 390 : : 20 supposed numben; 
20 . 

260)7800(30 C# shaie. 
780 


30x8=90 B*$ share. 90x8=270 jftshaie. 
270-1- 90+ 30:r_j390 Am. 
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St. In compliance with invariable practice in the illustiaticm 
of this rule, let the old schoolmaster be again >:alled upon to in- 
form usy what is his prieseiH number of pupils. If lie answer, 
that if he had as many more as he now has, half as many, one 
third, and one fourth as many, his present number would equal 
185 : what would in reality be the present number of this old 
fiieceptor ? 

Am lU : 185 : : 36 

Suppose he had 36 36 

As many more 36 — 

Halt^jatsmany 18 1110 

I as many 12 565 

Jasmany 9 n 

— - iii)6660(6QtnaeNo. 

6um of the errors ill 666 

Am. 60. 

60+60+30+20+15=186 Piorf, 

3. What number is that, which beii^ inpseaaed by if J, j» !» 
f 1 1^2> and ^s of itself, will amount to 162 ? Ans. 60. ■ 

4. Three boys divide a prize of JSIO, so that Scmif has half 
flfl much as Peter^ and David four times as much as Sam : what 
were theirseveral shares ? « 

Ans. Peter had jj60 ; Sam J30 ; and David 120= J210. 
4. A person after spending \f x$ and { of his money » had }140 
kit : what had he at first ? r 

Suppose he bad ^[240 { U. s.Hm. Udi. 

As 70 : 240 :: 140 

80 140 

60 *- 



A 



1 
? 



30 7,0)336%0 

170 480 4m. 



He had left 70 
480—^=160 480^i=120 480~;=60 140 left. 
160+120+60+140=480 Proof. 

5. A certain sum is to be divicled between 5 persons, so that 
the first shall have J, the second j, the third f , the fourth {, aipA 
the fifth the remainder, which is ^l^ . what was the sum di- 
▼ided ; JIns. 144. 
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6. A person lert his friend a sum of moneyy unknown^ at f 
per cent, simple interest ; at the end of 4 yean be received tfie 
principal and interesty viz. {806 ; what was the sum lent ? 



DOUBLE POSITION. 



DouBLB Position teaches to resolye qiieatianB bj mtUtii; 
fwosuppositioai of false numbers. 

Rule. 

1. Take any two convenient numbers, and proceed with cidi 
according to the conditions of the question. 

2. Find how much the results are different fixmi the veaultB 
in the question. ' 

3. Multiply the first position by the last enatf and the last 
position by the first error. 

4. If the errors are o/tfce, divide the diieience of the products 
by tfaedifference of the errors, and the quotient will be the answo*. 

6. If the errors are unlike^ divide the sum of the products by 
the sum of the errors, and the quotient will be the answer. 

Note, — The errors are said to be alike^ when they are both 
too great or too small : and tm/ifce, when one is hjtga aphu, 
and the other minw or less. 

• Examplea. 

1. A l^acy of {1000 is to be divided among three penooi^ 
Jl, Bf and Q so that B shall receive {50 more than j^and C 
{100 more than B : what is the share of each ? 

Suppose j9 received SOO Suppos^.^ received 250 

Then B received - 250 ^ Then B 300 

And C received . - 360 And C 400 

Amount of errors -800 950 

Subtracted from 1000 -^ 

Given sum 1000— 950=a60 

£m>rless 200 Error less JO. 
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sup, 

X 

250 50— 

200 200 



50000 10000 
10000 





Diff.ofer. 


Ifi (0)40000(266,666 
30 

100 
90 

100 
90 


of prod* 




100 
90 


A'i share $266,666 
B'$ " 316,666 
C'« *• 416,666 


10 



Ptoof 1000,000 

2. Said Rkkard to JameSf what did your new suit of clothes 
cost you ? James replied, if they haA cost me 5 times as much» 
and $25 more, I should have paid $400 : how much did they 
cost? 

Suppose they cost $6Q, 60 75— 

tio-^ts+ 

300 75 60 



Add 26 
Too little by 76. 325 ^ 



6000 1500 
Erron wiUke* 



400 Sumof Errors 1,00)76,00(75 
AAi 26 J^JW. $76X6=376+25= 

— 400 Proof. 

Too much 26. 426 

3, A and B have both an equal income. A saves one sixth 

of his yearly income ; but jB, by spending $200 a year more 

thaD«4, at the end of 6 yews finds himself $600 in debt : what 

is their annual income, and how much do they spend yearly ? 

Am. Their inoome is $600 yearly ; A spends $500 ; and 

B $700 annually. Hence B is $600 in debt. 
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4. There b said to be a £sh, (pioiiably ^ sea setpent) whoK 
head is 10 feet long ; his tail is as k»g as his head and half his 
body; and bis body is as long as his head and tail : what is the 
whde leng^ of thk enonnous fish ? 

Suppose his body 20 Suppose his body is 30 

His bead 10 Head 10 

His tail 20 Tail 26 

I Now bis body must be as Body falls short - - 6 
long as his bead and tall; but 
it falls short by 10 feet. 

20 10— 

10 to Bo^ - - - - 40 

— '— Head 10 

300 100 Tail SO 

100 .— 

^ Jht. 80 

Di£6)f00 ^ — 

40 
6. A labourer was hived for 80 dayS) upon these conditioDB; 
that for ^rery day he laboured, he should receive }1 ; and for 
ereiy day he was idle, he should fo^eit 30 cents. At the ex- 
piration of the time he receiyed {41 ; how many days did he 
work, and how many was he idle ? 

An$. He laboured 50 days, and was idle 30 da^ 

6. A gentleman had 2 valuable horses and a carriage, worth 
{400. When the first horse was harnessed in it, the cairiage 
and horse together were twice the value of the second hone : 
but when both horses were harnessed in it, the horses and car> 
riage were triple the value of the second horse : what was the 
value of each horse ?— .^m. The 1st horse was }200 ; Sd^SOO. 

7. Divide 24. into two such parts, that if the greater were 
multiplied by 3, and the less by 9, the products will be egual. 

Am. 18 and 6. 

8. A drove^ navmg disposed of his cattle in market, received 
for the whole {1200 : viz. for an ox {60 ; for a cow {26 ; and 
ibr a calf {5. He had twice as many cows as oxen, and twice 
as many calves as cows : how many were there of each sort ? 

Ans. 10 oxen : 20 cows : and 40 cahres» 
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i. An iDstructer being asked bj his piipily what » the dock; 

replied, that it wad VV c>f the time from the last to the ^llowiog 
midnight ; 9.nd he would commend him if he woald work out 
the answer. Ans, 10, h, A. M. or half-past 10 o'clock, A. M. 
10. A gentleman and lady were married, whose ages weie 
proportioned to each other, as 4 to ^, Twelve years after 
marriage, they found their ages were proportioned as 6 to 5 : 
what were their respective ages when married ?-%^fM« 24 & 18. 

Questtoni relcUwe to Position. 
I. What is Position ? 

5. Of how many kinds does it consist ? and what are tfaejr 
caUed? 

3. What IS Sipgle Position ? 

4. What is the rule ? and what is the proof? 

6. What is Double Position ? 

6. What is the first step in the rule ? what the seoGod ? what 
the tbml ? what the fourth ? what the fifth ? 

7. How are the errors marked ? 

8. When are the errors said to be alike ? and when unlike ? 



INVOLUTION; 

OR THE RAISING OF POWERS. 



> A power is produced by multiplying any given number ftito 
itaelf continually a given number of times. If a given number 
be multiplied into itself once, it produces the square of that 
given number : as 3x3=9, which is the square of 3. 

If a given number be multiplied into itself, and that product 
be again multiplied by die given number it produces the cube 
of the given number : as 3 x 3=9jg. X3=27, the cube of 3. 

If a g^ven number be multiplied into itself three successive 
times, it will give the biquadrate or fourth power : as 2x3x^ 
X2=16 : fourth or the second power, or square multiplied into 
itself, will give the fourth power : as 2x2=45g. ; tlicn 4#g.x4 
=16, the fourth power. 
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INVOLUTION. 



Hie sunolid or fiflh power, is produced by multiplying; a 
given oumber iato itself 4 times successively ; as 2x%X2xtxt 
s=33y tbe fifth power : or multiplying the cube by the squaiBf 
will give the fiflh power. 

* The sixth power, or cube cubed, is produced by 5 multipfi- 
catkMW : or by squaring the cube : thu% 2x2x2X^X2X2=^4 : 
or 8x8 64. 

The number denoting the power, is called ibe index or ex- 
poneni of that power : as the square of 3=9^ : the cube of 3= 
27' ; and the biquadrate 81*. 

When two or more powers are multiplied together, the pro- 
duct is that power, whose index is the sum of the ^xpooenU of 
the factcffs. 

3 3 4 4 4 8 

As 4X4=1$; and 16xl6=256^ 

The names of the powers are more commonly distinguished 
by the numbers, 4, 5, 6, 7, 8, 9, 10, powers, &c. ; the second 
power is usually called square ; and the third ciR)e; often the 
fourth biquadrate ; and the fifth sursolid. 

The given number is called the root ; viz. the number vHiich 
is squared, &c. 

The following table will exhibit several powers of the 9 di- 
gits, except 1. 



Roots. 


2 


3 


4 


1 ^ 


6 


7 


8 


9 


Squares. 


4 


9 


16 


25 


36 


49 


'64 


81 


Cubes. 


8 


27 


64 


125 


216 


ii43 


/l^ 


729 


4th pow. 


16 


81 


256 


625 


1296 
7776 


2401 4096 

1 


5J 


6th pow. 


32 


243 


1024 


3125 


16807 32768 


59049 


6th pow. 


64 


V29 
2187 


409v 


15625^ 46656 


117649 26:144 


531441 


7th pow. 


128 


16384 78125 


279936 


823543 


2097152 


4782969 



^4de. — ^It will be seen, that multiplying the given number* 
root or first power, continually by itself, until the number of 
multiplications be l less than the index of the power to be foundf 
and the last product will be the power required. 



INVOLUTION. 

Vulgar FiactioDs are raised to the powers required, by mul* 
tiplying their tespective terms into each other, until they aie 
raised to the power sought, or turning them into decimals. If 
sk mixed nui9|)er, it may be reduced either to^ui Improper 
Fraction ; or to a Decimal Fractioo^ 

1. What is the square of 6 ? ^ jjn,, 3^^ 

2. What is the cube of 7 ? jjn,. 343. 
S. What is the biquadrate or fourth power of 4 ?— jJn». 256. 

4. What is the cube of 9 ? J^, 729. 

5. What is the axth power of 6 ? ' Ans. 46666. 

6. What is the seventh power of 7 ? ^n*. 823543. 

7. What is the fifth power of 8 ? jJn«. 32768. 
«. What is the squaje of 36 ? Am, 1296. 

9. What is the cube of J ? ' Am. ^^^. 

10, What is the square of 4| ? 

|=i,625=4,626 Aw. 21,690626. 

^uestiom relative to hviduiion, 

I. What is Involution ? 

t. How is a power produced ? 

3. If a given number were multiplied into itself once, what 
would it produce ? 

4. What power would be produced by multiplyii^ a given 
number into itself, and that product again by the given number? 

5. If a number be involved by three multipHcatioos, what 
power is produced ? 

6. If -one multiplication produce a square ; two a cube ; and 
S a biquadrate ; wBat will 4, 5, or 6 multiplications pitxluce ? 

7. What will a square multiplied into itself produce ? and 
what would a cube produce ? 

«. What is meant by^the term index or exponent? 

9. When two or more powers are multiplied together, of 
what power is the product ? 

10. By what name is the given number cafled; viz. the 
lifimber to be involved ? 

II. May Fractions, both Vulgar and Decimal, and also 
maed numbers, be raised to powers, like whole numbere ? 

B b 
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EVOLUTION; 

OR THE EJn%ACTR}N ()F JXXnS. 



The root of any given porter, h such a number, as beii^ 
multiplied into itself a given number of times, wiU produce that 
power. Thus, 4 is the square root of 16, the paaoer for 4x4= 
16 : and 3 is the cube root of 27, the ponaoer; for 3x3x3=27 : 
ao that any given nuwher or root, when involved into itself a 
given number of times,, produces the required power : conse-' 
quentlj the root is the number M^hichJias been thus involved to 
produce this power* 

Examples. 

[Seen by the last table.] 

1. What is the cube root of the power 512 ? Jhu. 8. 

5. What is the square root of the power 81 ? Ans. 9. 

3. What is the biquadrate root of the power 1296 ?— jJim. 6. 

4. What is the square root of the power 49 ? Am. 7. 

6. What is the root of the sixth power, viz. 46656 ?— g^iu. 6. 

6. What ts the root of the seventh power 4782969 ?— .^. 9- 

7. What is the square root of the power 64 ? 'Am. 8. 

8. What is the sursolid root of the power 3125 ? Am. 5. 

9. What is the cube root of the power 512 ? Am. 8. 

JVbfe.'— Although there is no number but what will produce 
a perfect power by Involution ; yet there are many numbers, of 
which precise roots cannot be exactly obtained. By the aid 
liowever of decimals, there may be an approximation towards 
the precise root, sufficiently near to answer the purposes in- 
tended. 

The coots which approximate, but not with exactness, aie 
called iurd roots ; but those which are perfectly accurate are 
denominated rcUional roots. The roots are often denoted by 
the characters placed before the power, with the index of the 
root over it ; as ^ y'- 



EVOLUTION, &c. »1 

Qtietfiotu reUUhe to Ewilvtiom^ 

I. What is ETolutkn ? 

5. k Evdlution directly the reverse of InrdiitioD ? 

3. What is the rooi of a given power ? 

4. Is Evolution applicable to Fractions, equally with whole 
numbers? 

6. Is there any number which will not produce a perfect 
square by Involution ? 

6. Is there any of whidi precise roots cannot be obtained by 
Evolution ? 

7. By what name are those roots called, which are perfect^ 
obtained ? 

8. By what name are those called which cannot be piediely 
obtained ? 



EXTRACTION 

OF THE SQUARE ROOT. 



To extract the square root is to find such a number of a given 
power, which number being multiplied into itself, will give a 
product equal to the given power, 

RuU. 

1. Distinguish the given number or power into periods of 
two figures each, by putting a point over the place of units, then 
over hundreds, and so on over eveiy second figure in the given 
power. If there be decimals, point th^m off from the unit's 
place, towards the right, by putting a point over the second 
figure, or place of hundredths of decimals, and eveiy second 
figure. If the given decimals have not an even number of 
figures, annex a cipher. The number of points will distinguish 
the number of figures in the root when found : should there be 
a remainder, the operation may be continued at pleasure, by 
annexing two ciphers at a time. 




53J EXTRACTION* 

2. Find the g^atest square numlilbr in tiie fiist, or left-faand 
penod^aod place it under the period, and place tibe root of this 
aqoaie at the right-hand of the given power, (aftA the numner 
of the quoticflt in dirisioDy) for the first figure of the root ; sub- 
tract the square torn the period, and to tiie right of the re- 
mainder bring down the next period for a resdiFead. 

3. Double the quotient, and place it on the left of the ie- 
solyend for a divisor, (reserving always the unit's place in the 
divisor, which is yet to be supplied by the same figure, as is 
next placed in the quotient ;) seek how often the divisor is con- 
tained in the dividend, (except the r^t-hand figure,) and put 
the answer in the quotient, and also on the right-hand of the di- 
visor : then multipfy the last quotient figure into the divisor, and 
subtract the product from the resolvend, bring down the next 
period \» the remainder, and proceed as before. 

JVote. — ^The divisor is also found by bringing down die lait 
dhrisor hr a new one, doubling the right-hand figuieof it. 

Examples^ 
I. Whatis the square root of 60626? 

60626(226 Square root. 

42)106 44 
84 



Dou. therig.-hd. 465) 2226 
^. of the last di. or 2226 
double the quo. Am. 226. 

2. What is the square root of 11943936 ? 



. • • • 



11943936(3466 
9 



64)294 
266 

686)3839 
3426 



. 6906)41436 
41436 
Jim, 346.6. 
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OF THE SQ.UARE ROOT. «W 

X What is the square root of 10342666 ? jflnt. 3£16. 

4. What is the square root cf 234,09 ? jiiw. 15,3. 

6. What is the square root of ,054756 ! j9i». ,234. 

6. What is the square root of 46 ? An$. 6,7823+ 

t. What is the square root of 36372961 ? Jhu. 6131+ 

8. What is the square root of 10 ? Ant. 3,162277+ 

To €3ctra€t the Sqvate Root of Vulgar FrOiCiicns. 

Rde, — 1. Reduce the fractions to the lowest terms, for this 
and all other roots. If a mixed number, reduce it to an im- 
proper fraction or a decimal. 

2. Extract the root of the numerator for a new numerator, 
and the root of the denominator for a new denominator. 

3. If the fraction be a surd, reduce it to a decimalf and ex- 
tract the root. 

1. What is the square root of |f ? ^^ff |{ Jku. |. 

2. What is the square root of || J ? Ans. \i. 

3. What is the square root of 27^ ? An». 51. 

4. What is the square root of 42i ? Ans. 6^. 

5. What is the square root of iVsiV? ^ •^»»- iih 

6. What is the square root of t| ? An$. ,7156+ 

7. What is the square root of i{i ? Ans. ,9326-+ 

8. What is the square root of 36i ? Am. 6,0207+ 

ApplicaHon and Use pf the Square Root. 

Problem I."— 1. Suppose an army, consisting of a certain 
number of men, were placed, rank and hie, in the form of a 
square, each side having 475 men ; how many would the whole 
square contain ? 

Rule. — Square the given number. Ans, 225625. 

2. A certain pavement is made exactly square, each side of 
which contains 88 feet ; how many square feet does the square 
contain ? » Ans. 7744. 

Prob. 11. — 1. A Geoeial has an army of 6724 men ; how 

many must he place in rank and file to form them into a square ? 

Jiii/e.— Extract the square root. -^6724=82 Am, 

Bb2 



294 APPLICATION OF 

S. The above square pavement coDtains 7744 square ^ooest 
aU of the same size. How many aie contained in one of its 
? -^7744=88 Ans. 



* pROB. IIL-'To fonn any \odj of soldiers, so that they may 
he double, triple, kc- as many m rank as in file. 

Rule. — ^Extract the square root of i, i, i, &c. of the giyeo 
number of men, and that will be the number of men in file ; 
which double, triple, &c. as the question may require, and the 
product will be the number in rank. 

1. Place 10368 men in such a form, that the number in rank 
shall be double the number in file. 

10368~3==5184 ; and ^5184=72 in file ; 
and 72X2=144 in rank. 

2. Hace 19683' men in such form, that the number id mik 
diall be triple the number in file. 

19683-r3=6561 ; and ^6551=^81 in file f 
and 81 X3==243 in rank. 

Prob. IV.— To find a mean proportional between two 
nnnbers. 

/{«^.— Multiply the two numbers together, and extract the 
square root of the product. 
1. What is the mean proportional between 14 and 66 ? 

66 X 14=i=784 ; and ^784=28 Am. 
8. What is the mean proportional between 16 and 60 ? 
60X16=900 ; and -5^900=30 Am. - 

Prob. V. — ^To find the area of a circle. 

Rule. — ^Multiply the square of the diameter by ,7864, and 
die product will be the area. Or, multiply the square of the 
cuxnmiference by ,07968, and the product will be the area* 

1. What is the area of a circle, whose diameter is 9 ? 
9X9=81; and 81 X, 7864=63,6174 jJrea. 

S. What is the area of a circle, whose circumference is SijS 1 
32,6X32,6=1066^6; and 1066,26 X, 07958=84,066376 AfttL 

Prob. VI.—- The area of a cuxte being given, to find fte 
diameter ? 
Ai/e.-^Multiply the square root cf the area by 1,12732, and 



THE SQUARE ROOT. H6 

the pmduct will be the diameter. Or, multiply the area by 

1,^732, and then extract the square root of the product, and 

the diameter is obtained. . ' 

1. What is the diameter of a circle whose area is 36,6174 { 

36,6174X1,2732=80,99767368; 

and ^80,^9767368=8,9998 Ans. 

pROB. VIL — ^The area of a circle given, to find die circunor 
i«rence« 

i2«ie. — ^Multiply the given area by 12,566, and extract the 
square root of the product, and the circumference is obtained. 

1. Suppose the area of a circle to be 160 ; what b the perir 
phery, or citcumference ? 

160X12,566=^010,560; -^201 0,660=44,84 jjw*. 

2. Suppose the area of a circle to be 113,03, what Is th? 
periphery? 

113,03^18,566=1420,33498 ; the square root is =37,68 Ms.^ 

pROB. VIIL— The area of a circle given, to find the side of 
a square equal to the circle. 

Rule. — ^Extract the square root of the area, and the answer 
will be the side of a square, equal in area to the circle. 

JVVrfc. — The square root of the area of any figure whatever, 
MS the side of a square equal to the given figure. 

1. If the area of a circle be 625, what is the side of a square 

equal in area to the given circle ? * 

^ ^ 625 = 26 Aru. 

Prob. IX.^Suppose a farmer would set out an(«diard of 
•00 trees, so that the length ^all be to the breadth as 3 to 2, 
and the trees severally distant fix>m each other 7 yards ; how 
maixy trees will there be in length and breadth, and how maiiy 
square yards of ground do they stand on ? 

In resdving any question of this kind, 

12ii/e.— 'As the ratio in length is to the ratio in breadth, so is the 
number of trees to the fourth number ; the square root of which 
will be the number of trees in breadth. And as the ratio in 
breadth is to the ratio in length, so is the number of treea to a 
feurth term ; tiie square root of which is the number of trees 
m length. 



S96 APPLICATION OF 

As S : S : : 600 : 400 ; and ^400=30 trees in breaddl. 

S : 3 : : 600 : 900 ; and ^900=^30 trees in length. 

Then^as^ yd. 

1 less horn each J 1 : 7 : : 29 : 203) •nnyTM— «i;m mn «rt 
numberof trees )1 : 7 :: 19 : 133j ^03X133-2699 sq.^ 

Jbu. 30 trees in breadth, 30 trees in lengUi ; 
and 2699 square jards of ground. 

pROB. X. — Suppose a cistern could be emptied by a pipe of 
S inches in diameter in 3 hours ; what must be the diameter of 
a pipe to dischaige 4 times as much water in the same time ? 

Ride, — Square the diameter, and multiply the square by the 

given proportion ; and the square root of the product will be 

^ answer. 

2X2=:4 

4 given proportioD. ' 
— V^16=4 

16 Aru. 4 tin. in diameter. 

Prob. XL— The sum of any two numbers, and their pio- 
ducts beii^ given, to find each number. 

Ride. — From the square of their sum, subtract 4 times their 
product ; then extract the square root of the remainder, which 
will be the difiterence of the two numbers : add half the difler- 
ence to half the sum for the greater of the two numbers ; and 
the half difference subtracted fix)m half the sum, gives the less 
number. 

1. The sum of two numbers is 65, and their product is 784: 

what are those two numbers ? 

The sum of the i 6[ 65=32i 

numbers 65x65=4226 ^ of 33=16^ 

The pro. of 784x4=3136 



-{ri0'89*(33 
9 



Greater 49 



SSi 



63)189 16^ 

189 — 

— Less 16 

Mi. 49 and 16 added are 65. 

49X16=784. 



THE SQUARE ROOT. ' ftW 

Prob. XII. — ^ In every right angled triangie» the square of 
the hypotbenuse (or longest -side) is equal to the sum of tiie 
squares of the two legs :" or the square root of the hjpothe* 
iHise is equal to the square root of the sum of the squares of the 
two legs. Pythagoras* 

If this were not so» carpenters could not square their frames 
by the measures of 3, 4, and 5 ; or 6, 8, and 10. 

The two legs, viz. the base and perpendicular, given to find 
the hypothenuse. 

1. The top of a fortress is 36 yards high, which is surrounded 
by a trench 49 yards wide ; what must be the length of a ladder 
to reach fiom the outside of the ditch to the top of the fortxess? 

J^fu. 60,8+ yards, 

f . A ladder, 76 feet in length, stands 45 feet from the base 
of a tunett and extends to the top of the same : how high is the 
tunet? 

Hypoth. 76X75^625 

Base 46X45=2025 {^^600=60 peipendicular. 

3600 Am. 60 fiset high. 

JVbte.— In the last ezamrple, the square root of the diflfeieoee 
d the square of the base and hypothenuse, n the height of the 
perpendicular. Had the hypothenuse and perpendicular been 
^ven, thesquaie root of the diflference of their flquara» wcwld 
give the base. 



EXTRACTION 

OF THE CUBE ROOT. 



To extract the Cube Root, is to find a number, which being 
multiplied into itself, and then into that product, will produce 
the given number. 
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EXTRACTION OF 



RVLE. 

1. Separate the given quantity into periods of three figures 
each, by putting a point over the unit figure, and eveiy diird 
figure from the place of units to the left ; and if there be deci- 
mals, to the right. 

S. Find the greatest cube in the left-hand period, and place 
its root in the quotient. 

3. Subtract the cube thus found fiom the said period, antji 
to the remainder bring down the next period for a resolvend. 

4 Multiply the square d" the quotient by 300, calling it the^ 
divisor. • 

5. Seek how often the divisor may be had in the resolvend, 
and place the result m the quotient : multiply the divisor by the 
last quotient jfigure, and place the product under the resolvend. 

6. Then multiply the former quotient figure or figures by the 
square of the last quotient figure, and that product by 30, and 
place this product under the last. Under these two products 
place the cube of the last quotient figure, and the sum of these 
products call the subtrahend. ' ^ 

7. Subtract this suh^ahend from the resolvend, and to the re- 
mainder bring down the next period for a new resolvend ; with 
which proceed as before, until the whole is finished* 

Exampkt. * 

1. What is the cube root of 74088 f 

74088(4S 
64 

4x4xS0Os=480O)iO088 First resolvend. 

9600 ) 
9XSX4=16X30= 480 > 

JX2X2= 8> ' 

10088 Fiist subtrahend. NoiemaiiD. 

f . What is the cube root of 34965783 ? ^ju. 3t7. 

3. What is the cube root of 269694072 ? Jn». 638. 
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4b What is tiM cube root of 87528,384 ? 

87528,384(44,4 
64 



4x4x300=4800)23528 Pint resoheDd. 

19200 1 
4X4=:ieX64x30=: 1920> 

21184 First subtrahend. 



2344384 Second subtrahend. 



680800)2344384. > 44X44X300=680800 
2323200 ) 

21120> 16X44X30 
643 

2344384 Second Subtrahend 



An». 44^ 

6. What is the cube root of 166,375? An$, 5,5. 

6. What is the cube root of ,238328 ? Jbu. ,62. 
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TO EXTRACT THE CUBE ROOT 

OF VULGAR FRACTIONS 



RULE^ 



RiDOCB the fractions to their lowest terms ; then extract the 
cube root of the numerator and denominator, for a new nume- 
rator and denominator. But if the fraction be a surd, reduce 
'it to a decimal, and then extract the root. 

Reduce also a mixed number to an improper firaction, and 
extract as above. If the quantity be a surd, reduce the fraction 
Id a decimal. 



3W APPLICATION OF 

Exampki^ 

t/Wh^ is the cube root of r^lffrl Ans. ^38+ 

f. What 18 the cube root of i! ^ jSm. ,9794- 

9. What is the cube root of 31^? Jut. ^. 

4. What b the cube root of 166| ? j9iij. 5^. 

Qtiesltont m Application rf ike Cube EMUt. 

1. Suppose a resenroir be so constructed, m a cubical fonn, 
-that it is 10 feet long, 10 feet wide, and 10 feet deep ; how many 
cubical feet will it contain ? 

10X10xlO=slOOO sdid or cubical feet, jStu. 

2. If a cubical piece of mahogany timber be 44 inches laog^ 
44 inches broad, and 44 inches deep, how many cubic inches 
does it cOTtain ? jStit. 85144. 

5. If a cubical piece of mahogany contain 85r44 solid feet, 
what is the superficial content of one of its sides ? Am. A^ft. 

4. A statute bushel contains 2160,425 cubic inches. What 
will be the side of a cubic box containing the same quanti^ ? 

-^^150,425=12,907. 

% 

JVble.— The soli4 contents of similar figures are proportioned 
to each other, as the cubes of their similar sides, or diameteo. 

4. If a bullet, 2 inches in diameter, weigh 5/6. ; what will a 
bullet of the same metal weigh, the diameter of which is 4 
inches? 

2X2X2=8; 4x4X4=64; as 8 : 5 : : 64 :40j9m. 

5. If a globe of sflrer, of 4 inches in diameter, be worth 
{250 ; what is tiie value of another globe of 8 inches in 
diameter ? 

4X4X4=64 ; 8X8x8=:512 ; as 64 : 250 : : 512 : {2000«jSm. 

The side of a cube beii% given, to find the side of a cube 
which shall be double, triple, &c. in quantity to the given cube. 

£ii2e.— Cube the given side, and multiply it by the given 
proportion, and the cube root of the product will be the side 
sought. 
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«. If a cube of silrer, whose side is S inches, be woitB J76 ; 
•what will be the side of a cube of like silver, whose value will 
l3e 4 times as much ? 

3X3X3=27; 27x4=108; ^108=4,61+ Ans. 

7. If a cubical vessel have CMie side of 4 feet, what will be 
the side of another cubical vessel, which shall contain 8 times 
as much ? 

4x4X4==64; 64x8=612; -^612=8 feet, j3>w. 

To find two mean proportionals between two given numbers. 

Rule, — Divide the gredter extreme by the less ; and the cube 
root of the quotient, multiplied by the less extreme, will give 
the less mean : then, multiply the same cube root by the less 
mean, and the product will be the greater mean proportional. 

8. What are the two mean proportionals between 8 and 216 1 
8)216(27; and ^27=3 ; 3x8=^M; 24X3=72 

Proof. As 8 : 24 : ; 72 : 216. Ans. 24 and 72. 

9. What are the two mean proportionals between 5 and 135 ? 

135-f-5=27; -^27=3; 3X5=15; and 3X15=45 

Proof. As 5 : 16 : : 45 : 135. An$. 15 and 46. 
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TO EXTRACT 

THE BIQUADRATE ROOT, 

OR FOURTH POWER. 



FiR^T, extract the square root of the given number; then 
^extract the square root of that square root, and the biquadrate 
root will be found. 

ExompU, — The biquadrate power of ^16=^4=2 Am. 
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A GE^VRAL RULE FOR THE EXTRAClKkN' OF 
THE ROOTS OF ALL POWERS. 

Rule. 

1. Prepare the giyen number for extract)oo» by pointing o£r 
ftom the units place as the required root directs. 

2. Find the first figure of the root by trial, or by inspectioD 
into the table of powers, aqd subtract its power from the left 
hand period. 

3. To the remainder brin^ down the first j%ure in the next 
period, and call it the resolvend. 

4. Involve the root to the qext inferior power to that which 
It given, and multiply it by the number denoting the given 
power, for a divisor. , . 

6. Find how often the divisor may be had in the divideod, 
and annex it to the quotient 

6. Involve Ibe whole root to the given power, and subtract it 
from the given, number , as before. 

1. Bring down the fiirst figure of the next period to the re* 
mainder for a new resolven'l ; find a new divisor as befoiey and 
proceed in like manner until the whole is finished. 

1. What li the biquadrate root of 244256 { 

> 

244256(28 
ftX2x2X2— 16 

2X«X2=«X4=82)84 



' ft2x22x28x22=244256 

Am, 22 is the biquad. nxtf • 

f • Wliat b dK suimlid root of 281950621875 ? Am. 195. 
S. What is the cube root of 34965783 ? Am. 327. 

4^ What is the square root of 10342656 ? Am 3216. 

JVote.— The roots of the 4th, 6th, 8di, 9th, and 12th ponon, 
may be obtained more readily thus : — 

For the root of the 4th power. 



1 
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11%. 4th.— Extract the sc^uaie root of the squaie [EfiipimeiiU, 
root. , ->/Xv^=v^^ 

6tfa. — Extract the dqvaie root of the cube 

root. " 3X2= 6. 

8tfa.-*rCxtTact the square root of the fourth 

root. 2X4= 8- 

9th.— Extract the cube root of the cube root. 3x3= 9. 

12th.— Extract the cube root of the fourth root 3 x4=12. 

Questions relative to ike Square^ Cube^ and Roots generally, 

1. What is meant by the extraction of the Square Root ? 

2. What is the first step in preparing a ^ven power ka the 
extraction of its root ? . 

3. If there be decimals in the giyen power, how aie tboy 
pointed off? 

4. If the decimal ha^e not an even number of figuras fer 
pointing, what must be done ? 

5. What does the number of points exhibit ? ' 

6. Should there be a remainder, after all the peiiods aie 
brought down, how then proceed ? 

7. What is the second step in this rule^ in Its Varloils •]St|Br 

UOQB? 

1 8. What is the third step ? first, in findii^ a drriaor ? ntooadO^f 
the quotient figure ? thirdly, the subtrahend ? and fourthly, a 
new resolvend ? 

9. How many, and what are the methddsof findiog a ^ilmVp 
after the first di^sor is obtained ? 

' 10. What is the rule for extracting the Square Root of Vulgar 
Fractions ? also of a mixed number ? and of a surd quantity ? 

11. How is the proof of the extracticxi of the Square Root 1 

12. What is meant by the extraction of the Cube Root ? . 

13. What is the first step to prepare for the extraction of the 
Cube Root ? 

14. Does the number of points denote, as in Square Root, the 
number of figures the root will contain? 

16. Are the places of decimals to be supplied, jf QBCffiaiyy 
to accommodate the points ? 
16. What is the siecond step? what the ftnrd? what fee 
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fourth ? what the fifth ? what the sixth ? and what iSe sevenfeb 
step ? 

17. Should there be a remainder, after all the periods are 
brought down ; how then proceed ? 

18. What is the rule for extracting the' Cube Root of Vulgar 
Fractions? 

19. If the fraction be a surd or mixed numbeV, how proceed f 

20. How is the biquadrate root extracted ? 

21. What is the general rule for extracting the root of all 
powers ? 

22. How may the roots of the fourth, sixth, eighthtiUDthyaDd 
twelAh powers be more readily found ? 

SS, How are the cube, and other roots proved ? 



:^.'?. ■» 
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There are five patticulais to be obaerved in Ariflimetical 
Progression, viz. :-— 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common dijOference 

5. The sum of all the terms. 

Any three of the foregoing being giyen, the other two may 
be found. 

Problem I. 

The first term, the last term, and the nuinber of tenas bea^ 
given, to find the sum of all die terms. 

Rule. 

Multiply the sum of the extremes by the number of teims, 
asA half the product will be the sum of the terms. 

Examples, 

1. The first term of an arithmetical series is 5, the last 53, and 
theiaumber of terms are 9 ; what is the .sum of the series. 
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53-f 5==68 The sum ef the exfrelne& 
The»58xarr2=261 Ans, 
S. How maasj strokes does the hammer of a elock sink* in 
10 hours? 

1-f 10=11 Sum of terms: UXl(Hr1i=:&5 Ms. 

3. How many strokes of the hammer of a clock in 24 boun ? 

1-f 12=13^: 13x24—2=156 Jim. 

4. A person purchased 26 yards of cloth, and gave lor (he 
first yard 6 cents, and for the last yard 164 cents : what did tht 

cloth cost hinf ? Ans. g22 lOcT. 

5. A man caused 200 oranges to he placed a rod distant from 

each other, in a r%ht line^ and a basket placed one rod irom 
the first orange. He now offers them all to Jtmmyf if he will 
fetch them one at a time ahd put them in the basket : how far 
must /imm^, travel to bring all of them sii^ly to the basket ? 

* Ans. 125 miles and 20^rod|. 

6. A merchant sold 100 yards of diaper, at 3 cents &t the 
first yard, 6 for the second, 9 for the third, increasing 3 cents 
for erery yard ; what did^he cloth amount to ; and what was 
the average per yard? 

Ans. Amount gl51 50€t. : afverage per yard $1 &l«t. &m. 

Prob. K. — ^The first term, the last teimr, and the mimber l>f 
terms given, to find the common difference. 

Rule. 

Divide the difference of the extremes by the numbescjlsnns 
less one, and the quotient will be the common differenc0. 

1. The extremes are S and 63, and the number of terms axe 
3 : what is the common difference ? 

5S— 5=48 ; and 48-r9— 1=6 Common difference. Ans. 0. 

9. A man bad 11 sons ; fh^ youi^est was 4 yean old, and the 
eldest was 34 ; theur ages d^fi^d alike : what was the common 
difference of theii ages ? Ans. 3 years. 

3. AIotofgobdsistobepaldftM'atl^instalments. Tjie first 
payment is $5, and the last 60 : what is the common difference 
in the payments ; and how much is the whole amount ? 

Ans. Common difference $5 : whole amount ^390. 

4, A pedestrian starts from New-York I© trarel te a jivt» 

f:_€ 2 , 
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f 
place il) 13 days, and is to go but 5 miles the fiist day, increas- 

iog each daj by an equal ezf ess» so as to make (be last day's 

journey 65 miles : what is the common differoice of his daily 

travel, and how great the whole distance ? 

Am, Common difference 5 miles : whole distance 455 miles. 

Prob. III. — Given the first term, last tenn, and common dif- 
ference! to find the number of terms. 

RlTLE. 

Divide the difference of the extmmes by the common differ- 
ence, and the quotient increased by one* is the number of teims. 

£xafnp2et. 

1. Let tiie extremes be 5 and 53, and the common difference 
6 : what is the number of terms ? 

63—6=48 ; and 48^-6=8+1=9 J^fM. 

2. Let the extremes be 5 and 60, and the conmion differenoe 
5 : what is the number of terms ? Ms. 12. 

3. Let the extremes be 3 and 65, and common difference 2 : 
what is the number of terms ? Asa. 32. 

Prob. IV.— Given the last term, the number of teimsi and 
the common difference, to find the first term* 

RVUB. 

Multiply the number of teims less onet l^r the commcm dif- 
ference, and that product subtracted fpom the last temif will 
give the first. 

1. Let the ktft term be 53, the mmiber of terms 9, and tfie 
Qommon difference 6 : what is the first term? i 

9—1X6—53=6 Am. 

2. The last term is 65, the number of terms 3S| and oodMnoft 
difference 2 : what is the first term ? 

^ 32—1 x2=62 : and 62—66=3 Am. 

Frob. V. — ^The first term, the number of terms, and 
fBDR differenee given, to find the last term. 
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Rule. 

Multiply the number of tenos by the common difference^ 
and from that product subtract the common difference, and to 
the remainder add the first term, and It gives the last tenn. 

1. The number of terms is 32, the common difference 2» and 
the first term is 3 ; what is the last term ? 

32X2—2=62 ; and 624 3=65 Ans* 

2. The number of terms is % the first term 6, and common 
difference 6 ; what is the last term ? J\ns, 63. 

3. The number of terms is 12, the first term 5, and the com- 
mon difference 5 ; what is the last tenn ? wfint. 60* 

Questions relative to Arithmetical Progression, 

1. How many particulars are to be obsenred in Arithmetical 
Pit^ression ? and what are they ? 

,2. How many of these particulars must be given, that the 
others may be found ? 

3. When the first term, the last term, and the number of 
terms are given, what is the rule to find the sum of all the 
terms ? — Prob. L 

4. When 'the first term, the last tenn, and the number of 
terms are given, what is the rule ta find the common dJfieP- 
ence ?— Fro6. H. 

5. When the first tenn, the last term, and eommon dififerenoe 
are given, what is the rule to find the number of terms ?-— 
Prob, m. 

6.* When the last term, the number of terms, and common 
difference are given, what is the rule to find the first term %^ 
Prob. IP". 

7. When the first term, the number of tenns,*and coomoii 
difference are given, what is the rule td find the last teim }— 
Pro*. F. 
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When any rank or series of numbers is increased by one 
cofminon multiplier, or decreased by one common divisor, they 
belong to Geometrical Progression : as, 1, 2, 4, 8, 16, 32, are 
increased by the common multiplier 2 ; also, 81, 27, 9, 3, 1, 
decrease by the common divisor 3. 

When any qumber of tem^ are in Geometrical Progression, 

ti)e product of the two extremes will be equal to ^t of any 

two means equally di^ nt from the extremes ; and if the tenns 

be odd, the middle term multiplied into itself will be equal 

to the product of the two extremes, or that of any two meaoB 

equally distant from the middle term. 

As, 2, 4, 8, 16, 32 ; Or, 1, 3, 9, 27, 81 ; 

32X2J * 81 

16X4 
8X8 



o, oz ; ^r, 1, o, j9, ;e« 

J * 81>li 

1=64 27X3^=81 

) 9X9) 



Five particulstrs are requisite equally In Geometrical Ad- 
gression as in AriUunetical ; vis. 
1, The first term. 
9. The last term. 

3. The lipmber of terms. 

4. The common difference, or ratio. 

5. The sum of all^he tenns. 

Abte.— To find the last term in a long series, by co ptinuc a 
multiplications, is veiy burdensome. To find it therefore more 
leadily, there is a series of numbers made use of in Arithme- 
tical Progression, which is called indices^ o^ tscponaitt^ wboee 
common diffej^ence is one. Whatever number of indices «ie 
inquired by the question given, place as many numbers in such 
Geometrical Proportion as is required by the question direct^ 
uoder these A^tbmetical indices^ or exponenti. 

As, 1, 3, 3, 4, 5, 6, Arithmetical indices, or exj 
2, 4, 8, 16, 32, 64, Geometrical serie?* 
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When the first term of the Geometrical Proportioii and the 

ratio are alike, that is, of the, same number, the Arithmetical 

indices commence with 1 ; and in this case, the product of any 

two terms in the Geometrical series, is equal to thai term wlucdi 

is signified by the sum of their indicy. ' 

rpr J 1, 2, 3, 4, 5, 6, indices, or exponents. 
^^^' J 2, 4, 8, 16, 32, 64, Geometrical series. 

Now, add the indices, 4-1-6=10, exponent. Arithmetical. 

Geom. series under these, 16x64=^1024, the 10th term, Geom. 

Thus, by adding the indices, or exponents, to the required 
amount of a given term, and rmdtiplying the Geometrical 
series under the exponents thus added, will give the same term 
in the required Geometrical series. , 

But if the first term in the Geometrical series and the ratio 

be different, viz. not one and the same number, then the indices 

must begin with a cipher. 

Aa 5^> h ^t 3» ^9 fiy ^f indices. 
•^ i 1, 2, 4, 8, 16, 32, 64, Geometrical. 

Id this and similar cases, the indices beginning with a cipher, 

the sum of the indices made use of must always be one leas 

than the number of terms given in the question ; for 1, in the 

indices, is over the second term, and 2 over the third term, &c. : 

and hence the product of any two terms is equal to that term 

beyond the first sonified by the sum of their indices. 

Tbiw JO, 1, 2, 3, 4, 6 indices. 

X nus, J j^ 2^ 4^ g^ jg^ 32 Geometrical. 

Hfre, 4+5 of the indices would -9 ; but a cipher occupy- 
ing the first place, leaves it less 1, viz. =8. 

Then, the Geometrical series, viz. 16 X 32==512y &e 9tfa tam ; 
but the 8th only beyond the firat. 

Thus, when the exponent 1 stands ovet the second term, the 
number of exponents must be 1 less than the number of terras. 
But if the exponent 1 stand over the first term, the number of 
the exponents must equal the number of temis. 

Problem I. 

The first term, the last terai, and the ratio given, to find the 
sum of the series.' 
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Rule. 

Multiply the last term by the ratio, and from the product 
subtract the first term ; theu divide the remainder by the rattio 
less oney and the quotient will be the sum of all the teims. 

Examples 

1. If the terms of the series be 1, 3, 9, 27, 81, 343, 729^ and 
the ratio 3 : what is the sum of the series ? 

729x3— 1=2186: and 2186-2=1093 Sum of the series, jfes- 

2. If the extremes of at geometrical series are 3 and 56789, 
and the ratio 3 : what is the sum ofall the terms ? — Ans. 85182. 

3. If the extremes^ a geometrical series are 2, and 8^653^ 

and the ratio 4 : what is the sum total of all the terms ? 

Ana. 116870 
pROB. II. — ^Tbe fiist term and ratio given to find any term 
required. 

Cabz I. 

When the first term of the senes and the ratio are equal : 

1. Write down a few leading terms of the series, and place 
indices over them^ commencing the indices with unity or one 

2. Then add together such indices, whose si^m shall make 
up the entire index to the sum required. ^ 

3. 'Multiply the terms of the geometrical series, standing 
under the respective i]\dices together, and the product will be 
the term nought. 

When the first term of the series and the ratio are different 

1. Write down jlhe leading terms of the series, and begin the 
indices witli a cipher. 

2. Add together such indices as are convenient to make an 
Index less by 1, than the number expressing the place of the 
term sought. 

3. Multiply the terms of the geometrical series together 
standing under the indices used, and the product will become 
a dividend. 

4. Raise the first term to a power, whase index is one less 
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diaii the number of terms muhiplied, and this will give a di« 
VKor, by which divide the last producty called a diyidend, and 
the quotient is the term sought : or what is the same in effect* 
In multiplying the several terms of the geometrical series, 'reool- 
lacty that every product must be divided by the first term. 

N. B.— Thia gives th^ last term. The tom total is found by 
Problem I. ' . 

ExampUi. 

1. A draper sold 13 yards of broad cloth* at 3 farthings &r 
the first yard, 9 tor the second^ and 27 for the third, &c. in a 
triple proportion geometrical ; what was the last term ; and what 
^was the cost of the cloth ? 

I, 2, 3, 4 Indice^ 
3, 9, 27, 81 Geometrical series. 
Thp mdiccs 4+4+4+1=13 

The geom. series under these indices used, are 81 x81 X81 xS 

=1594323 Farthings, 13th term. 
Sum total, Piob. I. 1594323 

Ratio. 3 

Di. hv ratio less 1, 2)4782969—3 Fiist teim. 

4)2391483 Far. ^ns. 1594323^. IS teitt. 

-^ or£l66O16«.Od.30. 

12) 597870=:^ Fence. 

20)49822=6 Shillii^ 

% 2491=2 Pounds. 

Amount £^91 St. 64. 3gr* 

2. A diover took 9 horses into market, tor which he waa 

offered 200 guineas : this he refused, but agreed he would sell 
them (Ml these terms ; viz. for the first horse 5 farthings ; for the 
second 25 farthings ; for the third 125 farthings, &c., in a five 
fold ratio ; to which the purchasers readily acceded : what dii) 
di^ ninth horse fetch ; and what was. the amount of the whole ? 
Am, Ninth horse £2034 lOt. \d. \qr, : whole amount 
£2643 2». Id. \qr. 

3. A schoolmaster offered to teach a school one year for |(240 
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ftnd his board. The employers thought it too great a salaiy. 
The teacher then proposed to receive only 2 shillings for the 
first month, 4 for the second, and 8 for the third, &c. in a two 
fold ratio geometrical, together with his board, to ivhich they 
readily agreed : what salary did he receive l-^Ans. £309 IO3. 
4. Nine individuals, some of whom were boys, drew a phze ; 
and having ascertained, that if the youngest received {10, and 
the next youns^est <S40, and the third j{160 ; and the whole 
prize were thus divided in a quj^druple proportion geometrical, 
among the nine, according to their respective ages, the division 
would be satisfactoiy : how much did the last receive ? and 
what the whole prize ? 

1,2 3 34-3+2=8 Number of tems less 1. 

10, 40, 160, 640 640 X 640 ,k 1 60=65536000 

Or 640x640-7-10=40960 Ist term 10xl0^1|00)655360(00g 
40960 X 160-f-10=:655360 Dollars. Ans. {655360 The last re. 

4 Ratio. 



3)2621440—10 
{ 8';3810 Amount of the prize {873810. 

5. If the first term of a geometrical series be 2, and the ratio 
3 ; what will the tenth term be ? and what the amount of all 
the terms? 

e 1 2 3 4 4+4+1^9 

S 6, 18 ,54 ,162 162x162x6=167464^-4=39366 Lasttom. 

Or, 162xl62-f-9=l3122 

And 13122x6-^2=39366 Last term. 39366X3— 2-r«= 
Ans, 69053 Whole amount. • 

6. A gentlen\an married his daughter on New-Year's day, 
and he gave to her husband half a dollar towards her portion, 
promising to double it on the first day of eveij month during 
the year ; what was hier patrimony ? Ans, {2730. 

7. A person purchased a horse, newly shod all around, with 
8 nails in each shoe, on these conditions, viz. he was to give 
1 farthing for the first nail, 2 for the second, 4 for the third, and 
so on, in a duplicate ratio for each nail in the 4 shoes ; what 
did the horse amount to? Ans. £4473924 5s. ^. ^qr. 

8. A merchant sold 20 yards of silk velvet, for which he paid 
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£i per yard, on the foUowiDg coaditions : for the first yard 2 
piy, for the second 8 pins, for the third 32 pins, &6. increasing 
in a fourfold proportion. Did he gain or lose by his baigain, 
allo#ng him to sell his pins at 2iO for a penny ; what did the 
20th yard amount to ; and what was the total value f 

i He gained £229064642 9«. Orf. 

Jlns. < The 20th yard was 114532461 4 6 
( The total amount - 229064922 9 



^juettions relative to Geometrical Progression. 

1. When any rank or senes of numbers is increased by a 
common multiplier, or decreased by a cojinmon divisor, to what 
do they belong ? 

2. When any number of terms are in Geometrical Proportion, 
how is the product of the extremes, or that of any two means 
equally distant from the extremes ? ' 

3. How many particulars are required in Geometncal Pro- 
gression ? and what are they ? 

4. What is that series of numbers called, beicmglng to Arith- 
iDetical Pn^ression, whose common difference is on€^ and is 
placed over the. terms of a series in Geometrical Progression, 
to find more readily the last Geometrical term required ? 

6. When the first term of the Geometrical series and the 
Tatio are alike, with what indices, or sxponerUs, do the Arith- 
metical series commence ? 

6. When the indices or exponents "commeiice with 1, what is 
the product of the terms^in the Geometrical series, standing 
vnder the indices or exponents, added, equal to ? 

7. Does the adding of the indices, to make the required 
amount of the given term, dnd midtiplying the Geometrical 
series standing under the indices added, produce the same term 
4n ihe Geometrical series ? 

8. If the first term in the Geometrical series aod the ratio be 
different, how do the indices commence ? 

9. When the indices begin with a cipher, what must be the 
sum of the indices used, to find a required term in the Geome- 
trical series ? 

Dd 
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tO« Why 18 the sum of tbe indices one less than the Geoms* 
tikal teims required ? 

lU What is the rule, when the first term^ tbe last tenii;4bQd 
ibt latio are given, to find the sum of tbe seiies '(^-Pro^L 

raoo i 



IS. What is the rule, when the first term and the 
giveuy to find any other term ?— Pro6. U. Case 1. 

13, What is iie rule, when the first term of the aeries and 
the ratio are different ?— Cdem 2. 

14. When the last term oi the series ts fisuiidyhow is 4ie 
of the aeries obtained ? 



PERMUTATION OF QUANTITIES. 



This nile shows how many difierent waysanjgiTen mmte 
of quantities or things may be varied in then: positiooBy or 
pbaiiges. 

IUjle. 

Multipfy all th^ terms of the natural series of numbeis, ftooa 
one up to die given number, continually tpgetho-, and the last 
product will be the answer required. 

.1. Into how many different positions are the four letten at 
the beginning of the alphabet susceptible of changes ? 

1X2X3X4=24. jIm. U. 

2. In bow many dififerent positions may 6 horses be faamesed 
before a carriage ? 

1X2X3X4X5X6=5:720 Ans. 
9. Ten students belonging to one class in the languages, beng 
strongly attached to each ot'^er, and exceedingly ambitioiis, 
resolved they would not vacate the institutiod so long as th^ 
could sit in a different daily position at. their recrtations. How 
kaig must they, in such a case, be absent froin their homes ? 

Ans. 9941 years and ^"^^ Asjs, 
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CX}MBIKAT90N 

la a rate fer dkooveriog how many different ways a has 
number may be coDoibined out of a greater. 

^ Rule. 

• ■ 

Find the product of a aeries from 1X2X3, &c. up to the 
g^iveo number to be combined ; also, find the product of the 
descending series, £rom the given number out of which the 
combinations are to be made ; divide one product by the othert 
and the quotient will be the answer. 

Examplei, 

1. How many combinations of 6 letters out of 10 ? 
Product of the series of 6 upwards^ viz. 

Ixgx3x4x5xfr=720, dir isoT. 
Da down baai lo, I0x9x8x7x6x6~i5i200, divideiid. 

151t00-r7«0=3«10 j!^. 

t. How many combinations can be made of 4 letteis out 
of 8? 

Series of 4 upwards, ▼iz.> lx2x3X4= 84 
Cs.^ 4 dof^niwtfds from 8, viz. 8x7x^x6=1680 

1680-7-24=70 Am. 

3. How many different half-^o^ens may be selected out of 
90 ; and what wiU be the total value of all these'halMozenBi 
at 6 cents for each half-dozen ) 
1x2x8x4X5X 6 =^ 720 divisor. 

10Xl»Xl8Xl7Xl6Xl6~27907200^720=38760-i-6=6460^ 

6460 half-dozens, 
at 6 cents 6 



total value {387,60 Ms. 

4. A drover bargained with a gentlem^ for 12 fat hMbs, at 
fft a-piece, which be was to select out of 24. Being long in 
choosing them, the offer was made to the drover, that for 9ns 
cetU for every different dozen which might be chosen out of the 
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24 lambs» he might have the whole ; whjch was readily com- 
plied with. What must the diOFer pay ? Atu. {37560 BOct. 

QifefftofM relative to Permuta^on and OmbinaHcn, 

1. What is Permutation? 
t. What is the rule ? 

3. What is CombiuatioD f 

4. What is the rule ? 



ANNUITIES OR PENSIONS 

AT COMPOUND INTEREST. 

Case I. 

TofiodtiieaiDCMmtof aoAiiDiiityorPeiiBiaD inaiveaB^ 
forbome or unpaid,) at Compound Interest* 

RtLlU 

* 

1. Make 1 the fint term of a gstimetrica] progresskm; and 
the amount of {l, or £l, for one year, at die given nte pa 
cent) the ratio. 

S. Cany on die series to as many teims as the given Dunfaer 
oi years, and find the sum. 

3. Multiply the sum thus found by the given anooityy andthe 
product will be the amount sought. 

Exanqfles, 

1. What will an annuity of {120 per annum, payable yeaily» 
but forborne for 4 years, amount to at 6 per cent Compound 
InteresCt 

[See tabular number. Table II., against 4 yean.] 

1+1,06+(106)«+(1,06)»=4,374616 the SUm. 

multiply by 120 annuity. 

^524,953920 the amount sought. 
Ms, €S24 95<rf. 3m. 
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The none result will fetiow by nmltq[>IyiDg the tabultr mU^ 
lier ia Table II., stiinding tinder ihe ratei and c^porite the 
^iven time, by the annaity : as, tabular number 4,3746Hxi90 
=$524,96.3. 

S. If a pension, or yearly salary of {180 be forlxmie IS 
years, at 6 percent, compound interest : what is the amount ? 
TabuJarnumber 1 6,86^942 xl80^230;:}6 69cr. nearly. ' 

3. What will an annuity 6f £150, tor 20 years in arreaiSy 
aoiount to, at 5 per cent compound interest, annually 

Tabular nmnber at 5 per cent, fcnr 2o years, 33|065954xi50 

=£4959,893100 
20 



Jim* £4959 17)k IQd. l^f. 17,862009 

12 



10,344000 
4 



76000 



1.37601 



4. What 1^31 a salary of {250, payable annually, but ib ar- 
for 10 years, amount to, at 5 per cent, compound interest? 
12,577892 X250=JJ3U4 47d. 3m. Ans. 

Case II. 
To find the present worth of atmuities at compoand interest. 

Rtrie. 

Divide the annuity by that poWer of the ratio, signified by 
the number of years ; subtract the quotient from the annuity 
diTide the remainder by the ratio less 1, dtld te quotient Will 
be the present worth. 

Exatnpta 

I. What ready money will purchase an annuity of {160, to 
ccmtinue 6 years, at 6 per cent, compound interest ? 
I|06X1,06X1,06X1,06X1,06X1,06=1,41851, 6 pow.oftheia. 
l,4l851)l60,OOOOOOolo(lD5,74496-rl50=44,2552397 
44,2652397-7-,06=jj737 58c<. 7m. Ms. 
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> Ofy the answer is more readily obtahied by Table IIL Take* 1 

the tabular number against 6 yeais, under tbe 6 per cent., which I 

multiply by the annuityy and (he present worth is obtained. I 

In the last exao^let the tabular number 4917324 ] 

150 Annuity. | 
737^98600 



Ms. $iyi S^eL 9m. 

S. What is the present wortfi of an annuity of ^500 per an- 
numy to continue 15 years, at 5 per cent, compound interest ? 
Tabular number for 15 3rears, at 5 per cmt. 10,379658x600 

'=^5189 SfUst. 9m.+ Au. 
X What is the present worth of,£300 per annum, to oqih 
tinue 12 years, at 6 per cent OHnpound interest ? 

Ans. £1676 155. 4d. %qr. 

4. What is the present worth of {45 per annum, to continue 

ao years, at 5 pet cent opmpound interest ?— j9v». j|691 76ct.+ 

C^E III. 

To find the present worth of annuities, &c. taken in reotT' ' 
ftoN, at compoimd interest. 

JVote.— -An annuity in reoersion does not come into posses- " 
foan until a given time has elapsed ; or, there is a gi^en period 
of time before the annuity commences. 

Rule. 

Find the present worth of the annuity at compound interest, 
as in the last ease ; and the result will be the present worth, to 
commence immediately. 

Divide this result by that power of the ratio denoted by the 
time of reversion, and the quotient will be the present worth of 
the annuity in reversion* 

Examples, 

1. What is the present worth of an annuity of {200, 
not to commence until 6 years hence, and then to continue 
years, at 6 per cent. 
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Tl|e 6tti power of 1,06~1^I864)200,00000000(140,99S 
Subtract the quotient 140,993 

Divide by 1,06— 1 =,06)69,0070 

Divide by 3d power of 1,06 -=1.19101 )983,4600000(8J6b78» 

Ant. g826 73<rf. 

The shorter by Table III. 

Find the present value of %\ or £l, at the given rate, for 
tlie sum of the time of continuance and of reversion. Fiom 
this amount subtract the present worth of {1 or £l, for the 
tinoe in reversioa Multiply the diflfenaice by the amiuity»aDd 
tbe product will be the answer. 

Id example first : 

Time of continuance is 9 years, die, tabular 

number is 6,801692 

The time of le. 3yf. do. do. 2,673012 

Difference 4,128680 
Multiplied by the Annuity 200 

* 826,736000 

' .^n9. {826 7M. 6m. 
2. What iff the present worth of an annuity of {180, which is 
not to commence until 8 years have expiied,,and then to cod- 
tiDue 4 years, at 6 per cent. ? 

Tabular number of 12 yeaz8=8,383844 

Do. dO» 4 do. =3,466106 

4,918738X180= 

Am. {885 37cf. 2ffM- 
S. What is the present worth of a reversion of £l76 per 
annum, to continue 18 years, but not to commence until tbe 
end of 12 yeaiSy at 6 per cent. ? 

15,372461 
8,863252 

•^""^"■■'■"^ 

6,609199XI76=£1139 9». id. l^Jt 
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4. Whfttis the present worth of a leTenioB of {SQO, ycoii^ 
rentt to commence at the clow of 12 years^ and continue IS 
years, at 6 per cent. ? Am. {1249 9dct* 3m.-^ 

Case IV. 

To find the present worth of an annuity or fireehold estatef 
to continuey^ eoerf at compound interest. 

RvLft. 

As the rate per cent is to 100 ; so Is the yearly rent to the 
value required. 

ExampUi. 

1. What is the value of a freehold estate of £60 per amoili 
aHowiiii^ 6 per ^nt. to the purchaser? 

£ £ £ 

As 6 : 100 :: 60 : Au. £1000. 

% What is the present worth of a yearly pension of {SOO^ 

allowiog the purchaser 5 per cent, tor ready money } 

$ % $ 

As 5 : 100 : ! 200 : Jm. $4000. 

3: If an estate give yearly an iocome of {500 ; how much 
would it sell fori allowing the purchaser 6 per cent, for money 
advanced ? JIns. jK8333 33ci. 3m.-t- 

, Cask V. 

Tofind the present worth of an annuity or tieehold estate b 
reversiony at compound interest 

1. Find the present value by 4he last rule, as «f it were to be 

entered upon immediately : then divide the value alreaity found 

by that power of the ratio specified by the time ot reveisioiv 

and the quotient will be the pr«9efit worth of the estate in le* 

version. 

Eskunplit* 

1. If an estate of ^00 per annum» to commence t yeas 
hence, be offered for sale .''what is the value, allowiiig the pur* 
chaser 5 per cent. ? 



COMPOUND INTEREST. Stl 

ite 6 : 100 : : £00 : {4000. And 4000-rl90S6=: 

J3628 Uct. 7m. 
Jlfi9. {3628 11 7, is the present worth of {4000, in tyr. reyer. 

Or by Table III. 

Find the present worth of the annual rent, for the time of re- 
version ; subtract this from the talue of the immediate posses- 
sion, and it will leave the value of the estate in reversion. 

In the last example, the tabular number, 1,859410, is the pie- 
aeat worth of {l for 2 years. 

1,859410 

200 Annual rent. 



371,882000— 4000==23628 llct. 8m. jSfit. 

8. Suppose an estate of {300 per annum to commence 10 
years hence, were oflfered for sale, allowii^ the purehaser 6 per 
cent. : what is it worth ? 

Tabular number for 10 yean 7,360087, at 6 pa oeot 

300 



6 : 100 : r300 :=:6000 2208,026100-i6000=: 

$2791 97€t. 3m. Jim. 

3^ Which » preferable, a term of 30 years in an estate of 
j(150 ]{er .annum ; or the reversion of such an estate for ever, 
after the 30 yeaiSi at 6 per cent per ahnum, compound interest? 

{ Tabular number for 

ib 6 : 100 : : 150 : 2500 30 yearB^13,590721 

Firs, worth of leot 2038,60815 150 

461,39185 =2038,608150 



:)Dyean»pref. t 577,21630 Au. j|577 fticL 6m. 

# 

4. Which is most advantageous, a terai of 14 years in an an- 
uity of (400 ; or the reversion of such an annuity for ever» 
after the 14 yeais, at 5 per cent, compound interest ? 

Ans, 14 years is preferable by J81 08cf. 7m* 



MENSURATION. 



^juuUmu rdaiheto Atmmiiei orPeimdw, at Cbmpamd 

biiereti. 

1. When are Annuities or Pensions said to lie in arrears ? 

2. What is the rule to find tlie amount iA Annuities in arrears, 
at Compound Interest ? 

3. What is th» rule to find the present worth of ^px^uities, at 
Compound Interest t 

4. How is the present worth found hj tabular numbeis f 
6. When is an Annuity said to be in reversion ? 

6. What is the rule to find the present worth of Auniities 
taken in reversion, at Compound Interest ? * 

7. What is the rule to find the present worth of an Anmiity 
or freehold estate, to continue Jbr ever, at CompooDd Inter* 
est? 

8. What is the rule to find the present worth d'a ftodiold 
estate in reversion, at Compound Interest ? \ 
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MENSURAHON OF 

SUPERFICES AND SQUDS. 



Sbctioh L 

OF SUPERFlCtS. 

SirnEitfiCKSf often called area, is the twrfitce ot any body^ 
the contents of which is found by the various measm»ments 
applied to diflterent bodies. As a piece of land 40 rods lotigr, 
and 4 rods wide, these dimennons multiplied together give 160 
square rods =1 acre, the area, or supei^ial oontiftt ef tlntt 
ground. Abo, a table-leaf, whose length Is 4 ibet, $!nd ItM^til 
Zh feet, give an area, or sup^cial content, of 14 square fc^t 
Hence, the superfices or area of any body, is composed of 
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MENSURATION. S«$ 

ai|pc»£cial squares, (not solid squares, iorolvini: depth,) which 
9fe Jftiger or smaller, as di£perent measurements are applied in 
in^osuration ; viz. rods, yards, feet, inches, &c. The Surface 
of a board 13 inches in length add width, contains 144 squaif 
inches, or squares of 1 inch each. 

The superficial content of aasy surface is leadily Ibimd bj 
the subsequent rules. 

Article L 

To find the superficial contents of a sqoaie hmog equal 
ttdes. 

. £ii/e.— Multiply the side of the square uito itself and the 
product will be the area. 

Examples. ' 

1. How naaoy square yards are oontained In a caipet cover- 
V% 6 yards square % 

6 X 6=36 square yards, Ant, ^ 
t. How many square hiches in a surface 18 inches squaie f 

18X18—324 Am. 
3. How many square rods in a lot of land, whkh is 30 rods 
square? Au. 900« 

Article II. 

To measure a parallelogram, or loqg square. 
Af^e.— Muhip^ the length by the bieadtib, «id the product 
wiD be the aiea. 

Examples, 

1. A hall, in the form of a paFallelogram, is 80 feet loi^ and 
60 wide i how many sqqaie feet are contained in it ? 

80X60=4800 Ans. 

S. How many square feet in a mahogany plank, 24 feet long* 
and Si feet wide ? 24x2^=60 Jns. 

JVb^-^lf the length be feet and the bieadth inches, or vice 
versa, multiply them together, and divide the product by 12, 
and the qi;otient will be square feet. In the last example, 24 
feet x 30 inches -rl2=-60 feet, Ans. 



dt4 MENSURATION. 

If inchei are multiplied by inches, divide by 1449 and tte 
quotient is feet Hence, dividing 144 by the inches in breadtfay 
and the quotient will be the len^ requisite to make a square 
foot. 

fir. 1. — ^If a board be 6 inches wide, how much in leqgdi 

will make a square foot ? 

144-r6=24 inches. Proof, 24X6=144 $q, tn. =1 foot 
Ex. 2.— If a strip of land be 8 rods wide^ bovr long must it 

be to make an acre ? 

160-r-S--20 rods, Aat. 

Article III. , 

To measure a ihombus, or rbomboides. 

A rhombus resembles a square, pushed out of its ot^gkial 
shape into the form a( a diamond ; and consequently contains 
two obtuse and two acute angles. A rhomboid is a paralielo* 
gram, apparently pushed out of its original shape, having its 
two opposite sides and opposite ai^Jes equal. 

Rule, — In a rhombus, multiply one of the four equal sides* 
and in a rbomboides, one of the longest sides, into the perpen- 
dicular let fall from an obtuse angle to the side opposite in a 
rhombus, and one of the longest sides in a rbomboides, and the 
product will be the area. 

Examples. 

1. A rhombus has 4 equal sides of 16 feet each. A peipen- 
dicular let fall from one of the obtuse angles to its oppodte 
side, measures 12 feet. What is the area of the rhombus ? 

16X12=192 area, Ans. 

2. A rbomboides has two sides of 20 feet each ; and a per- 
pendicular let fall from an obtuse angle to one of its longest 
sides is 8 feet long : how many square feet does the area cod- 
tam? «0 X 8=160 j3fw. 

Article IV. 

To measure a triangle. 

A triangle contains thi«e sides and three angles ; and is equal 
to half of a square, rhombus, rbomboides, &c. 



MENSURATION. 3t5 

MuU.-^ln a right-angled triangle, multiply the half of one 
leg of the triangle into the whole of the other leg, and the 
product will be the area : or, in an ol^lique-angled triangle, 
multiply half of the base, viz. the side on which the triangle 
rests, into the whole of the perpendicular let £sdl upon it from 
the opposite angle : and vice versa. 

Examples. 

1. In a right-angled triai^le, let the base, or bottom leg, be 
20, and the perpendicular, or other leg, be 1& ; what is the ai^ 
of the triangle ? 

The half of 20=10, and 10x16=160 An$. 
Or, the half of 16=8, and 8x20=160 An$. 

S. In an oblique-angled triangle, let fall a perpendicular from 
the oblique angle upon the opposite or longest side, the length 
of which is 12, and the side on which it falls is 30 feet ; what 
is the area of the triangle ? 

Half of 30=16, and 16x12=180 Ans. 
Or, half of 12=6, and 6x30=180 .^iw. 

3. What is the area of a triangular piece of laixl, whose 
base b 36 rods, and the perpendicular height is 18 rods ? 
Half of 36=18, and 18X18=324 Ans. 
Or, half of 18=9, and 9x36==324 jfliifc 

Article V. 

To measure any irregular figure. 

Rule. — Divide the figure into triangles, by drawing diagonal 
lines from one angle to another, which diagonals are taken from 
the same scale of equal parts as that from which the original figure 
was^ laid down ; then measure all the triangles by the rules al- 
ready given for the mensuration of triangles, and the sum of the 
several triangles will be the area ofthe given figure. 

Article VI. 

To measure any regular polygon. 

A regular polygon is a figure, whose sides and angles are all 

E e 
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MENSURATION. 



•qualfand literallj signifies manj cornered ; and tfaeir lespectii^e 
names are taken from the number of sides they severally caa- 
tain, a^ordi^g; to the names used in the Greek laqguage^ io 
counting : 



Viz.— 
A figure having 



3 

4 

5 
6 
7 
8 



I 'Trigon. 
«^ Tetragon. 
S-2 Pentagon. 



Also 



11 

n 



Endecagon. 
Dodecagoo. 



Hexagon. 

^.m Heptagon. 

^P "Sd Enneagon. 
lol f jDecagon. 

RuU, — Multiply the length of one of the sides hy the num- 
Oer of sides, and this product by the half of a perpendicular let 
fall from the centre of the figure to the middle of one of the 
sides, and the product will be the area of the polygon. 

^ Examples. 

1. In a hexagon or six sided figure, each side is 20 rods^ and 
a perpendicular let fall on one of them, from the centre of the 
figure, is 8 rods : what is the area of thevhexagon ? 

20X6X4=480 Square Tods: and 480 -~1 60=3 Acies. jfet. 
8. In a dodecagon or IS sided figure, each side is 16 yards, 
and the perpendicular let fall is 6 yards : what is the area f 
16 xjSx 3=676 Square yards. Ms, 

Article VIL 

To measure a circle, and also various considerations apper- 
taming to circles. 

1. The diameter of a circle given to find tltt circumference. 

Rvle, — ^As 113 is to 355 ; or more accurately by decimals ; 
as 1 is to 3, 1416 ; so is the diameter of the given circle to the 
circumference : or, which is the same in effect, multiply the 
diameter by 3,1416, and the product is the circumference. 

/ 

1. There is a circle whose diameter is 16 ; -what is the dr* 
Gumference ? 

As 113 : 355 : : 16 ? 355X16-7-113=50,365+ Jbu. 

Or, 16X3,1416=50,266+ Aa. 
Ako, di, the diam. by ,31831, viz. 16~,3183l=lo,S65+j9ns. 
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t* The circumfeTence of the circle given to find the diameter. 

Rule,— As 355 is to 113 ; or, as 1 is to ,31331 ^ so is the cir- 
cumference to the diameter; 

Ex, — The circumference of a circle is 50,2656 : what is the 
diameter? 

355 : 113 : : 50,2^56 : Then 50,2656x113-4-365=16+ Ans. 
Or 1 : ,31831 : : 50,2656 : Then 50,2656 X,31831«=164- Dia. 

3. Tofiad the area of a circle 

Rule, — Multiply half the diameter by half of the circumfer- 
ence, and the product >viU be the area : or, m\iltiply the square 
of the diameter b^ ,7854, (without finding the circuraleTence,) 
juad the product is the area. ,j 

£x.— The diameter of a circle is 16, and the cut^an&renoo* 
is 50,2656 : what is the area ? / 

i of 16=::8 

I of 50,2Q56=r25,1328X8-201/)624 Area. Ans. 
Oi:il6xl6==:256:and256x,7ff54=20l,0^24 Area. Jim. 

<!• The circumference of the circte given to find the avea^ 
without finding the diameter. 

i2«Z«.— Multiply the square of the circumference by »07958^ 
and the product will be the area. 

Ex, — The circumference of a cufcle is 50,2656 : what is the 
area? 

50,2656X50,2656X,07958=201,06 258640+ Area. jSftf. 

5. The area of a circle given to find the diameter, 
i^ii/e.— Multiply the given area by 1,2732, and the product 

will be the square of the diameter. 

£a:.— The area of a circle is 201,0624 : what is the diameter? 
201,0624X1,2732=256, whole number. -^^266=16 Di. Am. 

6. The area of a circle given to find the circumference, 
ihi^.— Multiply the given area by 12,566, and extract the 

square root of the product ; the result is the circumference. 

£x.«-The area of a circle is 201,0624 : what is the circma- 
fereoce? 

201,0624 X 12,666=2526,5501184, the square root 
is 50,265+ Nearly. Ant, 



328 MENSURATION. 

7. Tbe diameter of a drcle given to find the side of an equal 
square. 

iiiiZe.— Multiply the diameter by ,886227, or divide the 
diameter by 1,12838, and the quotient is the side of an equal 
square. ^ 

Ex. — The diameter of a circle is 16, what is the side of an 
equal square ? 

16 X,886227=14,l 79^32=14,179632 j9fM. 

16-M,12838x=l4,179+ Thq side of an equal square. Au. 

8. The diameter of a circle given, to find the side of an 
equilateral (viz. ^ual sided) triangle inscribed. 

12ii^.— Multiply the diameter by ,866024, or divide by 1,1647> 
and the side of an equilateral triangle is obtained. 
£»•— The diameter is 16 ; v?hat is the sid^ ? 

16 X, 866024=13,856384 Side. Au. 
Or 16-rl,1647=13,8663-h jfllW. 

9* The diameter of a circle given, to find the fflde of a 
iquaie inscribed. - 

jRtife.— Multiply the diameter by ,707016, or divide it by 
1,414213, and the side is found. 

Ex. — The diameter is 16 ; What is the side c^ an inscribed 
square t " 

16 X ,707016=11,312256, 
16—1^14213=11,31+ length of side, Aw. 

10. The drcumferetice of a circle given, to find the side of 
a square which is equal. 

Rule. — ^Multiply the circumference. by ,282094, or divide it 
by 3,644907 ; the result is the length of the side. 

Ex. — ^The circumference is 50,2656 ; what is the leqgth et 
the side? 

50,2656 X,S82094=14,1796+ side, Au. 

11. The circumference of a circle given, to find the side oi 
an equilateral triangle inscribed. 

fjtife.— Multiply the circumference by ,2756646, or divide it 
by 3,6275939, and the side is found. 
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jEiP.— The circumference is 50,2656 ; what is the length of 
the side ? 

60,2656X^756646=15,866+, Ant. 

12. The circumference of a circle given, to find the side of 
a square »*nscribed. 

Hide. — Multiply the circumference by ,226079, or divide it 
by 4,442877, and the side of the inscribed square is found. 

£x. — The circumference is 50,2656 ; what is the length of 
the side ? , 

60,2666 X,225079=:11,813+, Am. 

13. The side of a square given, to find the diameter of a circle 
^ equal to the square whose side is given. 

Hide. — Multiply the given side by 1»129, or divide it by ,886, 
and the result will be the diameter of a circle, the area of which . 
IS equal, to the area of jhe given squaie. 

£!ir.^The side of a square is 14,1796 ; nvhat is the length of 
the'^diameter, the area of whose circle shall equal the area of 
the square of which the side is taken ? 

14,1796 X 1,129=16,00+ , Ant. 

14. The side of a square given, to find the cizcumfereDce of 
a circle equal to the given square. 

iiit^.— -Multiply the given side by 3,545, or divide it by ,281, 
and the result will be the circumference. 

Ex. — ^The side of the square is 14,1796 j what is the cir- 
cumfeience ?- 

14,1796X3,54^=50,2666+, Ant. 

JV<)ee.— The area of a semicircle is found by halTiog the area 
of a whole circle of the same diameter. Aqoadnmtf or £9Qrth 
part of a circle, in a similar manner. 

A&TICLB Vill. 

To find die azea of an ellipsis. 

D^m^tbn.— An ellipsis, or ellipise, is not a perfect circle, but 

is' of an oval form ; and has two diameters, one longer than the 

other : the longer is called the transverse, and the shorter the 

, coiiJm;ate diameters* 
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iSiife.— Multiply the two diameters of the ellipsis to>etfajR> 
and that product by ,7854 : the last product will be the area. 

JSbPiT— Tke tnam^ene diamete^ oran ellipsis is 66, and the 
coqjiigate diameter is 60 ; what is the area of the eHipsisf 

66X60X,78&4=:3110tl840 Jb^ 



Sbctiov II. 

OF SOLIDI^. 

. Sotiidi ooosist of leo^, breadth, and depth, or thickuess ; 
and therefore embrace ooe property more than a supeifices. 
Solids iovolTe iu mensuration cubic measure ; as cubic inches, 
feet, yards, kc, 

A cube is a solid of 6 equal sides, each of which is an exact 
square. Hence, a solid or cubic foot ocxitains 1728 iiichea ; or 
12 X It X 12=1728 square inches. 

Article IX. 

To measure a cube. 

lii^e.— Multiply one side into itself, and that product by the 
same side^ and the last product will be the solid content of the 
cube. In other words, cube one of its sides, and the content is 
found. « 

Eoc 1.— The side of a cube is 20 inches; what is the aoUd 
content! 

20x20x20^8000; and 8000-^1728=4/2. IO88111. Jku. 
Or, by decimals, 8000,0000-^1728=4^. 6296-Hpu Jhu. 

Ex0 2.^*If a cistein be dug; 10 feet square and 10 feet deep» 
how many cubic feet of earth must be thrown out? 
10X10X10=1000 cubic feet, Am. 

' A&hglb X. 

To measure a parallelopiped<m. 

Z>g^n«tion.-*A parallelopipedon is a solid of three 
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Tiz. leogth, breadth, and thickness ; somewhat like the 
form of a chest, if solid ; or a piece of timber exactly squared, 
but the length of which is much greater ih^m the> breadth or 
thickness. The ends are called bases, which are equaK ' 

RuU.-^Find the area of the base, and multiply that product 
by the length, which will give the solid content. 

JSx.-^The base is 18 inches square, and the length is Ift^fj. ^ 
what is the solid content ? 

in, in, in, 

18X18X150=:48600 ; and 48600,00<H-1728=S8,125 jSfU^ 

By decimals, 1,6X1,5X12,6=28,126 An9. 

Olf 18X18X12^=4050 ; and 4050,00(H-144=i28,125 Jh^. 

NgU, — ^If a piece of timber, or any material, be of an equ^ 
bigness its whole length, although the breadth and thickness are 
different ; yet if the breadth and thickness be multiplied to- 
gether, and that product by the length ; the last product wiU be 
the solid content. 

Ea, — ^If a stick of timber be at the base 18 by 14 ioGbes^aiid 
the length 16 iett : what is the solid content ? 

18X14X16=4032 : and 4032-5-144=28 Ans. 
Or by duodecimals ; 1,6x1,2x16=28 j8»w. 

JVbfe.-*If the three dimenskms given be all in inches, the last 
product must be divided by 1728. If two of the dimensioof 
only be inches, and one in feet, divide by 144. If one only 
be inches, divide by 12. If all three be ieet, no divinon is 
lequired. 

Article XI. 

When die side of a square solid is given in incfaefl^ to fidd 
- how much in length will make a solid foot. 

RaU. — Divide 1728 by the area of the base or end, and the 
quotient will be the length required to make a solid foot. 

£!x.— If the base of a piece of timber or marble, be six inches 
square, what leilgth will be requisite to constitute a solid foot ? 
6 x6-r 1728=48 Ans. 48 inches, or 4 ieet long. 

Ab(e.— When two sides of an unequal square solid C^i^* ^'^ 
unequal breadth and depth) are given, to find what length, in 
feet, will make any number of solid feet : 



7^,1^.— Multiplj any supposed number of ftef by 144, and 
divide thk product by the product of the breadth and deptii, 
the quotient will be the len^h in feet. 

£x, — ^Suppose 24 feet in length be taken from a piece of 
limber, which is 14 inches wide and 10 inches deep : what 
will be the real length found ? 

A 

The supposed 24X144—14X10=24,685+ An$. 

Article XIL 

« 

To measure a cylinder. 

A cylinder is a round foody, lesembiiDg;' a column, whose 
bases are circles of equal diameters. 

Ride, — ^Multiply the square of the diameter of one base, by 
,7854, to find the area of that base ; and the area thus found 
multiply by the length of the cylinder ; and the last product 
will be the solid content. 

Ex. — The diameter of a cylinder is 18 inches, and its length 
is 12^ feet : what is the solid content of the cylinder ? ' 

so.ft. 
Dechnally; 1,5 X 1,5 X,7864x 12,5=20,089375 Ans. 

Orthus: 18 X 18 Xl2iX, 7 854-rl 44=20,089375 Ans. 

ffUe, — Diride the solidity of a cylinder by the square of the 
diameter multiplied by ,7854, and the quotient will be the 
length. 

£jr.— The solidit}' of a cylinder is 20,0893750, and its 
diaoieter 18 inches : what is the length of the cylinder ? 



20,089S7SO-r-l,5 X 1,5 X,7854=12,5 feet Am*. 

Article XIII. 

To £nd how many solid feet of timber, a round stick, equally 
^ick from end to end, will contain, when hewn square. 

Ride. — Multiply twice the square of the semidiameter in 
inches, by the length in feet, divide the product by 144, and the 
quotient will be the answer. 

£x.<«-If the diameter of a round stick of thnber be 24 inches^ 
wU ittf length 18 feet ; how muy solid feet will it contain wben 
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faeWB square ; and .what will be the content of tke slajbs and 
chips which are thus hewn from the square ? 

12xX2x2xl8-rl44=36, the solidity when squared. JIns. 
And 84x24x,7854xl8-f-l44=56,54874-9 the total solidity 
Subtract the square solidity 36 

Leaves tlie sdidlty of chips 20,5487 Am. 20^87. 

Article XIV. 

To find how many feet of boards, being square edged, of any 
given thickness, can be sawn from a log of any given diameter. 

Ride. — ^Having the content of the square timber, say, as the 
thickness of the board, includii^ the saw calA is to the solid 
feet of the timber, so is 12 inches to the number of &et 0f 
boards. 

Ex. — ^What is the number of feet of square edged boards 1^ 
inches thick, including the saw calf, can be eut from a Ipgf 24 
feet loQg, and 20 inches in diameter ? 

10x10X2x24—144=33,333 Solid content- fi. 
Then, as 1,6 : 33,333 : : 12 : and 33,333 x 12—1, 5=266,W6 

s 

Article XV« 

The dimensions of any box, bin, kc. being given, to find hew 
many bushels it will contain. 

JSTote. — ^A bushel contains 2150,425 cubic inches. 

Rule. — Divide the cubic inches contained by the box, Bin, 
&c. by the cubic inches contained in a bushel, viz. 2150^5, 
and the quotient will give the number of bushels. 

Ek. — ^A box or bin is 72 inches long, 60 ^id^, and 54 detp ; 
how many bushels of wheat will it contain \ 
' 72X60X64-r2150^25=108,4777 Ms. 108,477 Bwhels. 

Article XVI. 

To find the quantity of bricks required to build the walls of 
a house, the dimensions of the walls and also of the brieks beii^ 
given. 
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Rude.'^ihd the sum of the length of the walls, from whidi 
Mibtract 4 times the thickness of the walls, for the allowance 
of the comers. Multiply the remainder by the height, and the 
product by the thickness of the wall : the last product will be 
the solid content of the whole wall, which bein^ multiplied by 
the number of bricks contained in a solid foot, will give the 
total number required. 

JE^.^What number of bricks^ 8 inches long, 4 wide, and 2i 
thick, are required to build|the walls of a house 46 by 40 feet, 
SO feet high, and one foot thick ? 

8X4X2,6=80 ; and 1728-r80=21,6 bricks in a solid foot. 
l*be% 464-46+40+40=172 feet, whole length of wall. 

4 subtracted for the lap of earners. 

168 X«0 XI X21,6=725760 bricks jSIim. 

Article XVIL 

1^0 ascertain the solidify of a brush heap, Hie dimei^ioos of 
idiich cannot be taken by common mensuration. 

Rfde. — ^Take any vessel, the solid contents of which are 
ieadily calculated ; into which place the brush, and then pour 
in as much water as will exactly cover the brush. Measure 
from the top of the vessel to the surface of the water ; and 
having taken out the brush, again measure and find the difference 
by the fall of the water. This difference will show the solidity 
occupied by the brush, 1728 inches beii^ a solid foot 

Article XVIII. 

To find a ship's tonnage. 

For dngle^decked Fessdi. ^ 

Ride. — Multiply the length by the , breadth of the maio 
beam, and that product by the depth of the hold, and divide 
the last product by 95. 

Ex. — ^What IS the tonnage of a single-decked vessel, whose 
keel is 80 feet, beam 26, and depth 13 feet ? 

80 X26 X 13^ 95=284 Jl tons, An$. 
What wifi the above to^Jiage amount to at $12 per ton? 

Am. §3415,578+ 



•Vote.—When it is reqnireid that the deck l)e Mted at tj 
height aboYe the wale, it is customary to pay for half c^ tbi 
additional height to whichthe deck is dius raised; viz^oper 
half the difference is added to th<? former given depths in c^lr 
culating the tonns^e. 

fix.;;— A shipper contracted for a. single-decked vessel, of ib» 
dimensions as in the last example ; but afterward? requires the 
jdecb to be laid 15 feet hold : wh?.t is the loppage to be |)aid kff f 

i of 2=1 added to 13-=14, . 
e0x26xl4-r95=306f5 tons, j3iw. 

For a double-detkid Vessel. 
jRif^e.'-rTake half the breadth of the mdn beam fer tfaf 
depth of the hold ; 9nd then pioc^4 as iu ^ sii^le*decke4 
vessel. 

£r.-^Required the torai^ of a double-decked vess^l^ 79 
feet keel, and 24 feet beam. 

72X24Xl2-7-96=218ff tons, -Iw, 

What will (he tonnage amount to at $13 per ton? 

Ms. {2837,5574* 

Note, — Divide the continued product of the length, bripadth, 
and hold, in feet, by 100 for ships pf war, apd by 95 for mer^ 
chant ships^ 

Tojindihe G<n>emmetU TonfMge^ 

^For a double^decked vessel, take the length fhxn (he t6re» 
part of the main stem to the after-part of the stem post, above 
the upper deck : take the breadth at the bi^dest p^rt above 
the main wales, half of which breadth shall be accounted the 
depth of such vessel, and theii deduct from the len^h. three- 
fiflths of the breadth ; multiply the remainder by the breac^tb, 
and the product by the depth, and divide the last product by 
95, the quotient of which shall be deemed ittie' tnyte contents Of 
tonnage of such ship^or vessel." 

^ If such ship or vessel be single-decked, take the length 
and breadth as above directed ; deduct from the Said length 
three-fifths of the breadth, and take the depth from the under 
side of the deck plank to the ceiling in the hold ; then, myhiplj 
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and diTide as kboye« and the quotient wiil be deeooed the 
tumatge." 

Article XIX. 

The proof of any cable being found, to find the strength of 
flbrjr other cable. — ^The strength of cables, and consequently 
the weights of anchors, are as the cubes of their circum- 
ferences. 

Rale, — ^As the cube of the circumference of any cable, is to 
^the weight of its anchor ; so is the cube of the circumference 
of any other cable, to the weight of its anchor. 

Es. — Suppose a cable 12 inches about require an anchoir of 

18 cwt, ; what will be the weight of an anchor for a cable 8 

inches about? 

in, cwU tfi. 

As 1«X12X1«=1728 : 18 : : 8X8X8=612 ; 

Then, fil2X18-i-1728=5,333+ coot. Ms. 

Again, if a cable of 8 inches ' about require an anchor of 
S,S33-)^ cmi, ; what must be the weight of an anchor for a 
cable IS inches about ? 

As 8X8X8 : 5i :: 12X12X12 : 18 «»^. Au. 

Article XX. 

The dimensions of two similar built yessels of different capa* 
cities, and the burden of one of them being given, to find the 
. burthen of the other. 

Rule. — The burthen of similar built vessels are to each 
other, as the cubes of their similar dimensions. 

J5r.— If a length of keel of 76 feet give 300 tons burthen ; 
what burthen will another give, whose keel is 80 feet long? 

tons. \ Ums,cwt.qr.lh. 

76X76X76 : 300 : : 80X80X80 : 364 1 3 34- Am. 

/ 

Again, if a length of keel of 90 feet give 518 tons and Srsf. 
burthen; what burthen will another give, whose keel is 76 
feet long ? . 

tonx. crvt 
90X90X90 : 518 B :: 75X75X'/5 ji 300 tons, .^iw. 
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A CORDJIGE TABLE^ 

Specitying the Dumber of fathoms, fe^, and inches, of a rope 
of any size, from 1 to 14 inches in circumference, to make a 
bundredweight. 
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JVbte.— The lefl-hand column is inches in circumference, and, 
quahers ; and then fdlow fathoms, feet^ and inches in the suc- 
ceeding column; and thus alternately through the several 
columns, each exhibiting what quantity of any required inches 
ID the given table, virould make a hundredweight. 

Ex. — ^How much in length of 8i inch rope would make a 
hundredweight ? 

Id the fifth column, marked inches, is 8^, and against it in the 

sixth column, stand 6, 4, 3, which gives the required length of 

rope for one hundredweight, viz. 6 fathoms, 4 feet, and 3 

inches. 

F f 
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A TABLE 

Specifying the weight of any cable or rope of. 120 ^dranis 
in iengOi) for eveiry half iochf iiom 3 to 24 incites in arcimi- 
feieoce. 
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In the kst table, in the coltupns maijced inches* are given the 
cifGumferences of a rope or cable up to 24 ; and in each adja- 
cent cdumn their several respective weights in hundnedweigfats 
and quarters. 

Ex. — If a cable were 18i inches in circumference, 1< 
In the column of inches for 18^ ; and in the adjacent cdi 
against it stand 85, 2, viz. 65 hundredwe^ht* 2 quarteis, 
weight of a cable of 120- fathoms, 18^ inches incirci 

Suppose a ship in a gale brought to an anchor ; but the gali, 
still increasing, it is deemed the most prudent to cut the cabW 
and run : the conseqqjence is, that 90 fathoms of 15^ inch, and 
75 fathoms of 12 inch cables are lost: what must they be 
valued at, new cordage being |;15 per hundredweight ? 

120 fath. of 15itn. cable, 60c«v^ 120 fath. of 12Mi.caUe, SecqiT. 
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5 67.5 X $15=41012,50 

I deduct for new 337,60 

67. b 

% 675.00 Am. 
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CASK GAUGING. 

By actual meiisuifatioiiy the following mile k deeine# prefer- 
.able. 

RdiC. 

1. Tite Ho/t foHowing dimensions of the cask in inches ; viz. 
the diameter at die bung and the head, and take the leng^. 

^o(e.-^Mea9uie the length of the stave, then the depth of the 
chimes and the thickness of the headb, subtract from the whole 
lengtby which leaves the length within the cask. Remember 
to take the head diameter close to its outrnde ; stnd for small 
casks add ,3 of an inch ; for casks of 30^ 40, or 50 gallons, add 
,4 ; zsA laiger, and very large casks, ,5 or ^ tenths added to 
thto bead dianieter^ will be veiy' nearly the head diameter 
within. In taking the bui^ diameter, observe, by^oviQg the 
rod backward and forward, whether the stave opposite to the 
bung be thicker or thinner than the rest, and alloDv accordingly. 

1. Stibtract the head from the bung, diameter, imd note the 
Terence. 

3. If the cask be much bulging hdween' the hung and ike 
U multiply the difference by ,7 ; if not greatly curved, by 

*^^6 ; if yet less, by ,6 ; and if nearly straight by ,55 ; and add 
this product to the head diameter, which reduces the cask to a 
cylinder. ^ 

4. Square the mean diameter thus fdund, and multiply the 
product by the length : divide the product by S31, (for wine 
gallons,) and the quotient is the number of gallons. 

jVbte. — ^Wine, spirits, ale, beer, milk, &c. all come under the 
same standard in the United States, of liquid measure ; viz. 
231 cubic inches in a gallon : water is 282 cubic inches. 

Er.— 'Required the content in wme gallons of a cask, tbi^ 
bung diameter of which is 36 inches, head diameter is ftU, aad 
the length is 44 inches. 
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BuD^ diameter 36 S8 

Head da , SS i 5,6 added to head diam. 

8'iffisreDce 8 33,6 mean diameter. 
Ulge ,7 

— gaL 

6,6 33,6X33,6 )^ 44-^231=216,04 Au. 

S. To gSLUge a tub, cistern, or any vessel, in wluch one 
diameter is less than the other, to make it more conyenieot kat 
hooping. 

jRii^e. — ^Take the two diameters, and also the height or length, 
in inches : multiply the two diameters together, and to their 
product add one-third of the square of their differences, viz. 
the difference of the two diameters : then multiply this sum by 
the height or length of the vessel ; the last product divide by 
231 for wine gallons, or 282 for water gallons, and the quotient 
is the content. 

Ex. — ^Suppose a tub is 44 inches diameter within, at the top^ 
38 inches within, at the bottom, and the perpendicular height 
IS 60 inches ; what is the content in wine galloDS, and also in 
water gallons ? 

Top diameter 44 

Bottom do. 38 

— 44X38=1672 

Di^rence 6X6=36, i of which is 12 

1684 
Then, 1684x60-r23l=364i gallons, nearly, wine. 
And 1684X50-~282=298^|| water. 

Note, — The contents of any vessel beii^ found in cubic 
inches, the number of feet, gallons, bushels, kc, is readily ob- 
tained by the following divisors. 

1728 J r Cubic feet. 

DiTide.by? ^l [theqootientwfflbejSi';^/^^ 
2160,425) (Bushels. 
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The qrstem of practical gauging is gi^atly facilitated by the 
constractioD of a rod, \vhich is graduated ki such just propor- 
ti<Mi89.0Q the principles of mensuration which are applied in 
cask-gauging» as that by placing the rod into a cask in different 
positions, the contents of the cask may be readily discovered 
on the graduated side of the rod. Both the contents of a cask 
and the wantage, if it is not full, are easily obtained. 

Ff2 
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TABLE hShowinff the Arfunmi of $1 or £\i0t 

Compound Interest 



Yif. 
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4 per cent. 


T«: 


5per oent 


TTT 
1 


6 per cent • 
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14 
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1,979932 
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2,260904 


15 


1,800944 


15 


2,078928 


15 


2,396558 


16 


1,872981 


16 


2,182875 


16 


2,540352 


17 


1,947900 


17 


2,292018 


17 


2,692773 


18 


2,025817 


18 


2,406619 


18 


2,854339 


19 


2,106849 
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2,526950 


19 


3,025600 


20 


2,1^123 
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2,653298 
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^ 3,207135. 
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2,278768 
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2,785963 


21 


3,399564 
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2,369919 
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2,925261 
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3,603537 
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2,464716 


23 


3,071524 


23 


3,819750 
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2,563304 


24 


3j225100 


24 


, 4,048935 
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2,66^836 
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3,386355 
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4,291871 
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2,772470 


26 


3,555673 
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4,549383 
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2,883369 
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3,733466 
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4,822346 


28 


2,998703 
3,118651 
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3,920129 
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5,111687 
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4,116136 
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5,418388 
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3,243398 
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4,321942 
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5,743491 


31 


3,373133 
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4,538039 
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6,088101 
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3,508059 
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4,764941 
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6,453386 
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3,648381 


33 


5,Q03189 


33 


6,840509 


34^ 


3,794316 
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5,253348 
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7,251025 


35 


3,946089 
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5,516015 
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7,686087 
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4,103933 
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5,791816 
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8,147252 


37 


4,268090 


37 


6,081407 
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8,636087 


38 


4,438813 
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6,385477 
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4,616366 


39 


6,704751 
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9,703507 


40 
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40 


7,039989 


40 


10,285718 


41 


4,993061 


41 


7,391988 


41 
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43 


6,192784 


42 


7,761688 


42 


11,657033 


5,400495 


43 


8,149667 


43 


12,250455 



The Tfwiaining csJc'ulationS'up to SO years are 
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TJkBLE IL^-^^Hmnng iht Amount of 


anJinmdiy 


_ 


oftlor£l. 




. 4percentr 


1 


S per cent. 


Yr«. 


6 per cent. 


1,000000 


1,000000 
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1,000000 


2 


2,040000 


2 


2,050000 


2 


2,060000 


3 


3,121600 


3 


3,152500 


3 


3,183600 


4 


4,246464 


4 


4,310125 


4 


4,374616 


S 
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«^ 


5,525631 


5 


5,632092 


6 


6,632975 


6. 


6,801913 


6 


6,975318 


7 


7,898294 


■ 7 


8,142008 


7 


8,393837 


8 


9,21.4226 


9 


9,549109 


a 


9,897467 


9 


10,582795 


9 


11,026564 


9 


11,491^15 


10 


1^,006107 


Id. 


• 12,577892 


10 


13,180794 


11 


13,486361 


11 


14,206787 


11 


14,971642 


12 


15,025805 


12' 


15,917126 


12 


, 16,8f>994t 


13 


16,626837 


13 


17,7129S2 


13 


18,882136 


14 


18,291911 


14 


. 19,598631 


14 


'•21,015066 


15 


20,023587 


15 


21,578563 


16 


23,275968 


16 


21,824531 


16 


23,657491 


16 


26,6i72527 


17 


23,697512 


17 


25,840366 


17 


28,212879 


118 


, 25,645412 


18 


28,132385 


18 


30,905652 


19 


«7,67ft29 


19 


30,539004 


\9 


33,759991 


20 


29,778078 


20 


33,065964 . 


20 


36,785691 


21 


31,969201 


21 


35,719252 


21 


39,99272« 


22 


34,247969 


22 


38,505214 


22 


43,392290< 


23 


36,617888 


23 


41,430475 


23 


46,995827 


24 


39,082604 


24 


44,501999 


24 


50,815576 


25 


41,645908 


25 


47,727098 


25 


54,864512 


26 


44,311744 


26 


51,113454 


26 


59,156382 


27 


47,08421.4 


27 


54,669126 


27 


63,705765 


28 


49,967582 


28 


58^402582 


28 


68,528111 


29 


52,966286 


29 


62,322712 


29 


73,639798 


30 


56,084937 


30 


66,438847 


30 


79,058185 


31 


59,328335 


31 


70,760789 


31 


84,801677 


32 


62,701468 


32 


76,298829 


32 


90,889778 


33 


66,209527 


33 


80,063770 


33 


97,343164 


H 


69,857908 


34 


85,06^59 


34 


104,183754 


35. 


73,652224 


35 


90,320307 


35 


111,434779 


36 


77,598313 


36 


95,836324 


36 


119,120866 


37. 


81,702246 


37 


101,628139 


37 


127,268118 


38. 


85,970336 
^90,409149 
^95,025615 


38 


107,709545 


38 


135,904204 


39^ 


39 


114,095023 


39 


145,058456 


40 


40 

■ 


120.799774 
127,889762 


40 


154,761965 


41 


99,826536 


41 


41 


165,047683 


42 


104,819597 


42 135,231751 


42 


175,950544 


43 


110,012381 


43 142,993338 


43 


187,6'7677 



« 
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TABLE m.-^Shtmif^ tfte prt$ma Fdhe 



1 

t 

3 

4 

i 

6 

7 

8 

9^ 

10 

11 

It 

13 

14 

16 

16 

17 

19 

19 

^ 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
140 
^41 
U2* 
$ 



4 per cent 



r? 




,961638 

1,886194 

2,776190 

3,629994 

4,461821 

6,1^2136 

6,002064 

6,732744 

7,436331 

8,110995 

8,760676 

9,385073 

9,986647 

10,563122 

11,118487 

11,652396 

12,166668 

12,669396 

13,133938 

13,590325 

14,029159 

14,451114 

14,856840 

15,246961 

15,622078 

15,982767 

16,329684 

16,663061 

16,983712 

17,292031. 

17,688491' 

17,873649 

18,147643 

18,411195 

18,664610 

18,908279 

19,142576 

19,367861 

19,684482 

19,792771 

19,993049 

20,185624 

20,370792 



r%. 



1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
^7 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 
42 
43 



5 percent. 



,952381 

1,869410 

2,723248 

3,645960 

4,329476 

6,076691 

5,786372 

6,463211 

7,107820 

7,721733 

8,306412 

8,863249 

9,393570 

9,898638 

10,379666 

10,837767 

11,274064 

11,689585 

12,085319 

12,462208 

^2,821160 

13,163000 

13,488571 

13,798639 

14,093942 

14,-375183 

14,643031 

14,898125 

16,141071 

15,372448 

15,692807 

15,802673 

16,002646 

16,192901 

16,374191 

16,646848 

16,711284 

16,867889 

17,017087 

17,169083 

17,294365 

17,423205 

17,546909 



:n. 



1 

. 2 
3 
.4 
6 
6 
^ 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
1.9 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 
42 
43 



6 per cent. 



1,833392 

2,673011 

3,466105 

4,212363 

4,917324 

6,682381 

6,209793 

6,801691 

7,360086 

. 7,886874 

8,383843 

8,852682 

9,294983 

9,712248 

10,105894 

10,477268 

10,827602 

11,168116 

11,469920 

11,764076 

12,041580 

12^03377 

12,650366 

12,783366 

13,003166 

13,210633 

13,406163 

13,690720 

13,764830 

13,929086 

14,084042 

14,230228 

14,368140 

14|498»46 

14^620986. 

14,736779 

14^846011 

16,138016 
15^224642 
15^306172 



,84601^ 
,9490TJi 
.046241 
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A TABLE!, comparing the relative Weights of the principal 
trading Cities of Europe with those (f America. 



02. 



lb. lb. 

100 of England, Scotland, and Ireland, = 100 of America. 
Amsterdam, Paris, Bourdeaux, &c. 109 8 




« 
u 
ti 
u 

u 

M 
« 

M 
U 
tt 
<C 
M 
U 
U 
tt 
U 
« 



Antwerp, or Brabant, 

Roden, 

City of Lyons, 

Rochelle, . 

Toulouse and LanguedoCy 

Marseilles,*. * • • 



Geneva, 
Hambui^hy • 
Frankfort, • 
Leipsic, • • 
Genoa, • t 
L^hom, • • 
Muan, • • 
Venice, • • 
Naples, . • < 
Seville and Cadilf 
Portugal, • , 
Leige, 
Spain, • i 



103 


12 


113 


14 


94 


3 


110 


9 


92 


6 


88 


11 


123 





107 


6 


111 


11 


104 


5 


73 





76 


8 


66 


3 


66 


11 


64 


10 


103 


7 


96 


4 


104 





97 






A TABLE, comparing the American foot^ of\^ md^, witib 
the feet of various Countries in Europe, 



London,. • • 


in. »ec. tk*ds. 
. 12 


Mecklin, . • 


tn. tee. tk'da, 
. 11 2 


Antwerp, . • 


, 11 4 1 Middlebuig, . 


. 11 10 4 


Bologna, . • . 


,14 6 2 i'rance, . . . 


. 11 3 


Bremen, • • 


, 11 6 4 Prague, . . , , 


, 12 3 4 


Cologne, .' . . 


.11 6 2 jLeyden, • . 


. 12 4 4 


Copenhagen, . . 


, 11 6 6 ;Kfiga, . . . . 


21 11 3 


Amsterdam, . , 


► 11 3 4 Roman, . . 


. 11 7 2 


Dantzic, . • , 


11 3 6 Scotch, . . . , 


, 12 4 


Dort, . . . . 
Frankfort, . • . 


14 2 3 Strasburgh, . , 


not 


11 4 3 Toledo,. . . . 


, 10 9 S 


Greek, . . . . 


12 1 Turin, . . . . 


12 8 6 


Lorraine,^ . • , 


115 6 .Venice, . • . , 


13 11 2 


Mantua,. . . . 


18 9 6 1 
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